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INAUGURATION OF THE NEW EDDYSTONE LIGHTHOUSE. 

The first Eddystone Lighthouse was built by Henry 
Winstanley, in 1696. It was constructed of wood and 
stone, and was carried away, together with the architect and 
keepers, by a violent storm in November, 1703. A second, of 
similar construction, was built in 1708, by John Rudyard, a 
silk mercer, of London, and this was burnt down in 1755. 
The famous building by Smeaton succeeded this, and stood 
for over a century on the famous reef. In 1877 it was dis- 
covered that the rocky foundation had been undermined by 
the waves, and that, although the tower itself was sound, the 
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portion of the reef upon which it rested had become inse- 
cure. The construction of a new lighthouse had therefore 
become imperatively necessary; and its cornerstone was laid 
by the Duke of Edinburgh, August 19, 1879. 

The new tower is from designs by Mr. James N. Douglass, 
chief engineer to the Trinity Board. The building has been 
entirely carried out under the personal superintendence of 
Mr. Thomas Edmond, the resident engineer, with Mr. W. T. 
Douglass as his assistant. It is entirely of granite from the 
De Lant quarries at Wadebridge, near Padstqw, in Corn- 
wall, with the exception of seven courses, in the lower part 
of the tower, from Aberdeen. A solid cylinder of granite, 
44J^ ft. in diameter, was first built up from the rock to the 
height of 2% ft. above high water. From this, as a base, the 
tower springs, leaving a terrace, i% ft. wide, all round. 

Experience and observation satisfied Mr. Douglass that the 
shape of Smeaton "s tower, of which so much had been said, 
was not the best that could be designed, and that, by allow- 
ing the waves to run up readily toward the summit this 
shape had the effect of throwing the main stress of the water 
upon the upper part of the tower, where it acted with 
enormous leverage to weaken the base. He has, therefore, 
placed the curved portion of the tower upon a base with ver- 
tical sides, which will not have the same tendency to pro- 
duce an upward run of the waves, and has also laid the 
foundation in a manner somewhat different from that which 
Smeaton had employed. The tower is built of granite blocks, 
some of them 6 feet 6 inches deep, 2 feet thick, and 3 feet 10 
inches on their outer circumference, and they are all without 
a flaw. Throughout the whole tower every stone is dove- 
tailed, by projections and grooves, into those above, below, 
and on either side of it; and the interstices between the 
blocks have been filled up with Portland cement, which 
blends the whole into a mass, the joints of which are as hard 
as the granite itself. 

[Gontintted on page 396.] 
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NON-COMBUSTIBLE FABRl^Jp 

Notwithstanding all that has been written or said about 
rendering dress goods and curtains non-combustible, the sub- 
ject does not excite as much public interest as it deserves. 
We have often referred to the' subject, but the following 
paper by Dr. P. Rabe, in the Industrie Blaetter, will prove of 
interest: 

Gay Lussac succeeded in rendering fabrics totally incom- 
bustible by soaking them in a 7 per cent solution of sulphate 
of ammonia. In 1838 the'Paris police made the use of un- 
inflammable material compulsory on the stage. This process, 
however, did not work well, for in course of time the am- 
monia partially escaped and the sulphuric acid that remained 
destroyed the fiber Then, too, the goods gradually lost their 
non-combustibility by use. Chevalier tried to avoid this by 
employing a mixture of sulphate of ammonia and borax, 
but this injured the fabric likewise. After the burning of 
the Munich Theater Fuchs recommended a coating of water- 
glass for protecting easily combustible substances. But 
since the heat causes the waterglass to peel off it affords 
little protection. Versmann and Oppenheim first made ex- 
periments on a large scale, and found that four salts were 
suitable for impregnating fabrics, viz.: 1. Phosphate of 
ammonia. 2. Phosphate of ammonia with salammoniac. 
3. Sulphate of ammonia. 4. Tungstate of soda. For arti- 
cles that require starch, only the last is suitable; it has in 
fact been used in England for twenty years. Abel impreg- 
nated fabrics with silicate of lead by first saturating them 
with sugar of lead, then dipping them in waterglass solution 
and washing. Subsequently a series of other substances 
were recommended, the most important of which will be 
found at. the close of this article. 

Means have also been discovered for protecting woodwork 
from burning. Usually it has been attempted to gain this 
end by means of a paint. Nickle's process, which has been 
used a good deal in Strassburg, consists in adding to the lime 
used for whitewashing an equal weight of chloride of cal- 
cium solution of 14° B., and applying the whitewash in 
the usual manner. Another wash used in Westphalia con- 
sists of 2J>£ parts of salammoniac, 1 part of sulphate of 
zinc, 2 parts of carpenter's glue, 20 parts of zinc white, and 
30 parts of water. Patera in Vienna has used with success 
a mixture of 2 parts of gypsum and one part of sulphate of 
ammonia in 3 parts of water. J. A. Martin recommends 15 
parts of salammoniac, 5 parts of boracio acid, 50 parts of 
glue, and \% parts of gelatine in 100 parts of water, to which 
is added enough pulverized lime to bring it to the proper 
consistency. 

Schusseland Thouret have rendered wood incombustible 
by impregnating it with this mixture. To 16 parts of a 
phosphoric acid solution of 16° B., and 2^ parts of car- 
bonate of ammonia, are added 6 parts of a solution of 
salammoniac of 10° B., and 1 part of gum arabic. The 
dried wood is put in this liquid for at least twenty-four hours, 
then allowed to dry. and painted with oil paint. 

There is no doubt that impregnation protects the wood 
from 'fire better than any kind of paint, and will no doubt 
become very important in the future. Probably the rather 
costly mixture of Schussel and Thouret may be replaced by 
other substances that are of scarcely any value for other 
uses, such as the still unused portions of the Stassfurt 
salts, and the enormous quantity of waste chloride of cal- 
cium made in some manufactures. Instead of saturating 
the wood by simply dipping it into the liquid, it would be 
better to force it in by atmospheric pressure. In a similar 
manner wood is already impregnated on a large scale to pro- 
tect it from decay, and the works where railroad ties are 
prepared should not permit the preparation of fireproof lum- 
ber for building purposes to slip through its bands. The 
same substances that prevent its burning also protect it from 
dry rot. It is to be hoped that the use of impregnated fire- 
proof lumber shall not be limited to theaters and similar 
buildings, but come into general use. 

IMPREGNATING LIQUIDS FOR FABRICS. 



Discoverer 



Versmann and 
Oppenheim. 

Nicoll. 

Siebdrath. 

Patera. 

Martin. 



Composition. 



Solution of tungstate of soda of 28° Twaddle with 3 
per cent phosphate of soda. 

6 parts alum, 2 parts borax, 1 part tungstate of soda, 1 
part dextrine in soap water. 

5 parts alum, 5 parts phosphate of ammonia, In 100 parts 
water. 

3 parts borax, 2V6 parts sulphate magnesia, in 30 parts 
of water. 

8 parts sulphate of ammonia, 2H parts carbonate of 
ammonia, 3parts of boracic acid, 2 parts borax, 2 parts 
starch, and 100 parts of water. 



ates as well as the graduates of lower schools. In truth, it 
is the exception when a student learns how to read in school. 
As a rule, the schools do not teach reading in any strict 
sense of the term, even when they spend much time in for- 
mally drilling their pupils to call off with more or less of elo- 
cutionary effect the words of a printed exercise. We have 
known those who might win prizes for that sort of display, 
who yet had but the vaguest idea of the essentials of the art 
of reading. Indeed, their notion of reading is much like that 
of the young man who protested that he could not see why 
some people called Euclid "hard reading." He had read a 
whole book at a sitting, and without the slightest difficulty. 
That reading implied understanding, had never occurred to 
him. 

The crowning defect of the instruction in reading given 
in schools could not be more forcibly illustrated. To recog- 
nize the words at sight, as words, is the grand object; and 
when this has been accomplished it is taken for granted that 
there is no more to be done. The usual matter of the read- 
ing exercises makes the delusion easier. At best the selec- 
tions are purely literary, employing a literary vocabulary, 
and allowing a wide range of vague comprehension to pass 
for understanding. When one who has been taught to read 
in this way (and the majority are) essays, to read matter re- 
quiring clearness and precision of thought, or an exact un- 
derstanding of facts or principles, he is all at sea. He thinks 
he knows how to read, but he does not. He may be able to 
call off the words with the utmost readiness; but there is 
no real reading, for there is no full and clear understanding. 
The unschooled mechanic, who has ploddingly read for 
specific information upon subjects he has wanted to master, 
seeking for knowledge he needed to use, may mispronounce 
half the words, and yet be the better reader, for he will not 
be content with empty sounds. To him reading is a means 
to an end, not an end in itself. 

We have sometimes thought that if our common schools 
should aim first of all and all the time simply to teach 
pupils to read, the public benefit would be greater than is 
obtained under the more ambitious system which now pre- 
vails. Such teaching would be useful so far as it went, 
and it would go further for all practical purposes.educational 
or otherwise, than the delusive smattering of many things 
which, the majority of pupils now get; for it would necessi- 
tate a systematic building up of a comprehensive vocabulary 
every word of which would have to be objectively taught 
and variously illustrated until its meaning should be as 
fully comprehended as the pupil's age and capacity might 
make possible, and also a constant practice in the recog- 
nition of known truths and in the acquisition of exact 
knowledge in and from print. 

If all school children were thus taught to read a death 
blow would be struck to the production of what forms the 
bulk of the popular literature of the present time, for its 
market would be spoiled; at the same time the level of 
popular intelligence would be materially raised, and some- 
thing like a revolution wrought in social, industrial, and 
political affairs by exacter habits of popular thinking and 
speaking. Half the mistakes, misunderstandings, and con- 
flicts which spoil the peace of society arise from the inability 
of most people to give or follow exact directions, written or 
spoken. Strictly speaking, the average reader does not 
know how to read. 



DEFECTIVE INSTRUCTION IN READING. 

The census enumerators found in the common schools, 
two years ago, close upon ten million pupils. In the high 
schools there may have been a million more. Let it be 
granted as no fault of the schools that— as school officers tell 
us — the lower half of this vast number are too young or 
have been too little at school to have learned to read more 
than a hundred or two of the simplest English words. How 
about the upper half? How many of them know, or are 
likely ever to know, how to read — that is, to read to good 
purpose? 

As a rough estimate, based upon not a little practical 
knowledge of the instruction given in our schools and its 
results, we should say not one-half, including college gradu- 



LIVE STOCK IN THE UNITED STATES. 

A census bulletin gives the statistics of live stock in each 
of the States and Territories, exclusive of ranche stock and 
the horses, mules, cows, and swine (in cities or elsewhere), 
belonging to persons not owning or occupying farms. The 
totals are: horses, 10,357,981; mules and asses, 1,812,932; 
working oxen, 993,970; milch cows, 12,443,593; other cat- 
tle, 22,488,590; sheep, 35,195,656; swine, 47,683,951. The 
percentage of increase during the ten years from 1870 to 
1880 was: horses, 45; mules and asses, 61; working oxen, 
(decrease), 25; cows, 39; other cattle, 66; sheep, 24; swine, 
90. 

The State having the largest number of horses on farms is 
Illinois, 1,023,082. New York's number is 610,358. If 
the horses in our cities and employed on the canals were 
added the showing would be very different. The horses in 
the other leading States number as follows: Texas, 806,099; 
Iowa, 792,322; Ohio, 736,478; Missouri, 667,776; Indiana, 
581,444; Pennsylvania, 533,578. Missouri leads in mules 
and asses, with 192,027; Tennessee has 173,488; Texas, 
132,581; Georgia, 132,078; Mississippi, 129,778; Illinois, 
123,278; Alabama, 121,081; Kentucky, 116,653; Texas has 
the largest number of working oxen, 90,603; the other States 
having more than fifty thousand each are: Alabama, 75,534; 
Mississippi, 61,705; Virginia, 54,769; North Carolina, 50,188; 
and Georgia, 50,026. 

New York leads enormously in milch cows, with 1,437,855; 
then comes Illinois, 865,913; Iowa, 854,187, Pennsylvania, 
854,156; Ohio, 767,043; Missouri, 661,405; Texas, 606,717; 
no other has half a million, though that number is approached 
by Indiana, 494,944, and by Wisconsin, 478,374. In "other 
cattle" Texas leads with 3.387,967, and five other States have 
over a million each: Iowa, 1,755,343; Illinois, 1,515,063; 
Missouri, 1,410,507; Ohio, 1,084,917; and Kansas, 1,015,935. 
Ohio leads in sheep, with 4,902,486; then come California, 
4,152,349; Texas, 2.411,887; Michigan, 2,189.389;. New 
Mexico, 2,088,831; Pennsylvania, 1,776.598; New York, 
1,715,180; Missouri, 1,411,298; Wisconsin, 1,336,807; and 
Indiana, Illinois, Kentucky, and Oregon, with over a mil- 
lion each. Iowa leads in swine, with 6,034,316; Illinois has 
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5,170,266: Missouri, 4,553,123; Indiana, 3,186,416; Ohio, 
3,141,333; Tennessee, 2,153,169; Texas, 1,954,948; Arkan- 
sas, 1,565,038; Alabama, 1,252,462; Georgia, 1,471,003; Mis- 
sissippi, 1,151,818; Nebraska, 1,241,914; Pennsylvania, 
1,187,9"68, Wisconsin, 1,128,825. Michigan and Virginia 
approach the million, but no others do. There was an 
increase in the number of working oxen in fifteen States, all 
southern except Michigan. 



The Franklin Institute on " the Legalizing of 

Theft." 

At a special meeting of the Franklin Institute, May 24, 
the following resolution was adopted: 

Whereas, By a vote of the House of Representatives of 
the United States, taken on the 15th day of May, 1882, a bill 
was passed to amend the United States patent laws — which 
amendment takes away almost the entire protection granted 
by letters patent to property acquired by invention, and in 
effect legalizes theft; and 

Whereas, It is manifest that any such enactment as will 
relieve the possessor of a fraudulently made article from all 
liability as a party to the infringement, will render the pro 
tection heretofore guaranteed by letters patent as utterly in- 
adequate as though no patent existed; and 

Whereas, The unparalleled advances that have been made 
by this nation in every department of science and industry 
are due solely and unquestionably to the wise provisions of 
our patent laws, and all legislation that in any degree de- 
tracts from the protection now afforded to inventors would 
paralyze all the industries which by protected ingenuity have 
become monuments to American progress, and sources of in- 
calculable wealth to the nation ; 

Resolved, That it is the sense of the Franklin Institute, of 
the State of Pennsylvania, forthe Promotion of theMechanic 
Arts, that the amendment to section 4,919 of the Revised 
Statutes, relatingto the recovery of damages forthe infringe- 
ment of patents, which passed the House of Representatives 
May 15th, 1882: 

Is a violation of the rights insured to the holders of patents 
under the laws of the United States; 

Is a deprivation of the remedies which are essential to the 
maintenance of those rights; 

Is a breach of the contract with patentees made by the 
laws relating to patents; 

Is injurious to the interests of inventors and patentees, 
with no compensating advantages to any other honest per- 
sons; 

And is destructive of the system of patents in the United 
States, which has done more than any other one thing for 
the promotion of the mechanic arts and the advancement of 
the material interests of the country. 

,» , a i » 

Prof. Win. B. Rogers. 

Prof. William B. Rogers, one of the founders of the Bos- 
ton Institute of Technology, and for many years its presi- 
dent, died suddenly, May 30, while addressing the gradu- 
ating class. 

Prof. Rogers was born in Philadelphia, in 1805, and, like 
his three brothers, early distinguished himself in scientific 
pursuits. His first lectures on science were delivered in the 
Maryland Institute in 1827, and two years later he suc- 
ceeded his father, Dr. P. K. Rogers, as Professor of Natural 
Philosophy and Chemistry in William and Mary College. 
In 1835 he accepted the chair of natural philosophy and 
geology in the University of Virginia, a place which he 
filled till 1853, when he removed, to Boston, where he has 
since resided. He analyzed the waters of the mineral 
springs in Virginia in 1835, and organized the State Geologi- 
cal Survey, at the head of which he remained till it was dis- 
continued in 1842. He delivered a course of lectures in 
1862, before the Lowell Institute in Boston, on the applica- 
tion of science to the arts, and from 1862 to 1868 was Presi- 
dent of the Boston Institute of Technology. He was elected 
President of the American Association for the Advancement 
of Science in 1875, and at the time of his death was Presi- 
dent of the National Academy of Sciences. As an author 
he produced a treatise on the "Strength of Materials" 
f 1838) ; "Elements of Mechanical Philosophy " (1852); and 
many scientific papers. 



John Franklin Gray. 

Dr. John F. Gray, the father of homeopathy in 
America, died in this city, June 5. He was born in Sher- 
bourne, N. Y. , in 1804. He was graduated at the College 
of Physicians and Surgeons in 1826, and shortly after began 
to practice his profession in this city. Subsequently he 
adopted homeopathy, and in 1834, in connection with his 
brother-in-law, Dr. Heill, he started the Homeopathic Exam- 
iner, the first journal of that school of medicine. The 
American Institute of Homeopathy was started in 1844 at 
his suggestion. Hamilton College made him a Doctor of 
Laws in 1871. He was a believer in a high standard of 
scholarship. The State Board of Medical Examiners was 
formed through him; he was its first president, and has 
since been one of the board. 



Progress of Orange Culture In Florida. 

A Florida paper says that within a radius of eight miles 
of Sanford, that State, there are 2,992 orange groves, con- 
taining 165,235 trees, and, although only 5 per cent of the 
trees are now bearing, they produce 2,500,000 oranges annu- 
ally. The entire State is said to produce 50,000,000 oranges. 



*^lfiftriositics of Ocean Cables. 

Of the total 97,200 miles of cable in the world, some 
36,420 are owned and worked by the Eastern Telegraph 
Company and its affiliated companies, the Eastern Extension 
Telegraph Company and the South African Telegraph Com- 
pany. The Eastern Telegraph Company is perhaps the most 
enterprising of cable corporations, and makes a very fine 
display at the Crystal Palace, London. Cable operations 
have been, says Nature, of great assistance to the geogra- 
pher, and the soundings taken in order to ascertain the 
nature of the sea bottom, where a cable route is projected, 
have enriched our charts quite as much as special voyages. 
There is, however, another way in which these operations 
could be made subservient to the cause of natural science; 
but it is a way which has not been sufficiently taken advan- 
tage of. Besides the specimens, of stones, mud, and sand, 
which the sounding lead brings up from the deep, the cable 
itself, when hauled up for repairs, after a period of sub- 
mergence, is frequently swarming with the live inhabitants 
of the sea floor — crabs, corals, snakes, mollusks, and fifty 
other species — as well as overgrown with the weeds and \ 
mosses of the bottom. 

Many an unknown species has passed over the drums 
unnoted to rot and fester in the general mess within the 
cable tanks. We venture to predict a rare harvest to the 
first naturalist who will accompany a repairing ship, and 
provide himself with means to bottle up the specimens which 
cling to the cable as it is pulled up from the sea. 

Some idea of these trophies may be gathered from the 
stall of the Eastern Telegraph Company, where a few of 
them are preserved. Two of these are a very fine gray sea 
snake, caught on the Saigon cable in a depth of thirty 
fathoms, and a black and white brindled snake, taken from 
the Batavian cable in twenty-five fathoms. Twisting round 
ropes seems to be a habit of this creature, for the writer 
remembers seeing one scale up a ship's side out in the River 
Amazon, by the " painter " hanging in the water. 

A good example of a feather star is also shown ; these 
animals being frequently found grasping the cable by 
their tentacles. A handsome specimen of the blanket 
sponge, picked up in the Bay of Biscay, is also exhibited. 
But the most interesting object of all is a short piece of cable 
so beautifully encrusted with shells, serpulse, and corals, as 
to be quite invisible. It was picked up and cut out in this 
condition from one of the Singapore cables. The rapid 
growth of these corals is surprising, and some valuable in- 
formation on this head might be gained if the electricians 
of repairing ships in these eastern waters would only 
make some simple observations. Curiously enough, so long 
as the outermost layer of oakum and tar keeps entire, very 
few shells collect upon the cable, but when the iron wires 
are laid bare, the incrustation speedily begins, perhaps 
because a better foothold is afforded. 

A deadly enemy to the cable, in the shape of a large bor- 
ing worm, exists in these Indian seas; and several of them 
are shown by the company. The worm is flesh colored and 
slender, of a length from 1J^ inches to 2J^ inches. The 
head is provided with two cutting tools, of a curving shape, 
and it speedily eats its way through the hemp of the sheath- 
ing, to the gutta percha of the core, into which it bores an 
oblong hole. 

A full account of this particular worm, with anatomical 
illustrations, is given in the Journal of the Royal Microscopi- 
cal Society for October, 1881, by Dr. Charles Stewart, Secre- 
tary of the Society. The bore holes, after passing through 
the oakum of the inner sheathing, either pursue a tortuous 
course along the surface of the gutta-percha core, or go 
right into the copper wire, thereby causing a " dead earth " 
fault. Dr. Stewart classes the worm as one of theEunicida?, 
but proposes for it the generic name of Liihognatha worslei, 
because of its possessing a pair of calcareous mandibles or 
cutting jaws, and afler Captain Worsley, the commander of 
the repairing ship which picked up the worm-eaten cable. 
The pair of calcareous jaws, in addition to three pairs of 
chitinous ones, is the most remarkable feature about the 
animal, and the white plates which form them make the 
creature look as if it were in the act of swallowing a tiny 
bivalve shell. 

The best protection hitherto formed against it is to cover 
the core with a ribbon of sheet brass, laid on without a lap. 
First the gutta percha is covered with cloth, then the brass 
is overlaid. Canvas is then put over the brass, and the 
hemp and iron wires over all. A close layer of iron wires 
is not a sufficient protection, for the worm can sometimes 
wriggle in between the wires where they are not close enough; 
and, moreover, the rapid decay of iron wires in tropical 
seas is certain to leave the core a prey to these pests in a 
few years. 

The Eastern Extension Telegraph Company also exhibit 
some interesting samples of stones picked up from the sea 
bottom; for example, limestone blocks and shells bored by 
the bivalve, Saxicava ragosa, the worm Sabella, and the 
sponge Hymeniacidon celata; wood honeycombed by the 
teredo, a red stone pitted by the bivalve shell (pholas), and a 
ferruginous flaky stone brought up from the bottom between 
Penang and Singapore. Most interesting, however, of these 
inanimate waifs is a flat piece of black flinty rock hollowed 
into cup-like pits by the sucking feet of the sea hedgehog. 
The pits are excavated as lairs for the animal, and some of 
them are nearly three inches in diameter by one inch deep. 
To make the rocky bed softer to the feel, the hedgehog has 
lined it with a calcareous enamel, probably secreted by its 
body, much in the same way as the pearl oyster coats its shell. 



In the earlier days of submarine telegraphy, Sir William 
Thomson declared the life of a cable to be practically invio- 
lable; and Robert Stephenson, on the other hand, was of 
opinion that no cable would last out ten years. The latter 
view has proved the more correct, for the average life of a 
cable hitherto has been about eleven years. Thanks to the 
improved means of repairing them, however, the outbreak 
of faults does not mean the loss of a cable, for these flaws 
can be cut out in water, however deep, and the cable put 
to rights again. Indeed every cable company expects a re- 
currence of faults, and provides a fully equipped repairing 
ship always on the spot. 

Cattle Transportation. 

A train of ten improved stock cars, containing 158 head 
of cattle, arrived in this city on the night of May 28. The 
train left Chicago on the 26th, and ran to Buffalo on slow time. 
From Buffalo to New York a speed of from 30 to 45 miles 
an hour was maintained. This is said to be the quickest trip 
ever made by a live stock train, and the condition of the cat- 
tle on their arrival proved the excellence of the treatment 
they had received on their long journey. The weight of the 
cattle when loaded in Chicago was 226,098 pounds, an aver- 
age of 1,430 pounds a head. They arrived in New York at 
midnight, and early the next morning their aggregate weight 
was found to be 222,870 pounds, an average of 1,410 pounds 
each, showing a shrinkage of only 20 pounds a head. The 
usual shrinkage for this journey is from 70 to 100 pounds. 
The cattle were watered at stations along the road, and at 
the same time supplied with hay to be eaten while the train 
was running. 

The improved cars are each 40 feet long, inside measure- 
ment, or 10 feet longer than the ordinary cattle car. Each 
car contains sixteen stalls, eight of which face to one side 
and eight to the other. These stalls are 2}£ feet in width, 
83^ feet in length, and 7J feet high, allowing ample room 
for the largest steer to lie down on and rise from at will his 
comfortable dried sand bed of an inch and a half's thickness. 
They are separated by gates, which are cushioned, with 
spring fastenings, against which the animal can lean without 
being bruised by the motion of the train. For about one- 
sixth- of the width of the car the gates are permanent, and 
extend from the floor to the ceiling, but for the remainder 
of their length fold upward into the rigid section, thus mak- 
ing a free passage for the cattle to pass out of or into the 
cars. The gates are dropped down, one at a time, as each 
animal is walked into its stall, while the car is being loaded. 
The heads of the animals are between the stationary sec- 
tions, so that "hooking" or quarreling about feed is effec- 
tually prevented. In front of the beasts, along the sides of 
the car, are continuous troughs for feed and water. The 
food, which may be cut feed or dry hay, is easily intro- 
duced from the outside by raising a hinged board that is 
upheld by a hook while the food is being placed, and 
afterward dropped and fastened by another hook on the out- 
side to prevent the feed from being thrown out. The water 
is received through an aperture in the top of the car, and 
is conveyed directly to the troughs through pipes. The 
train was provided with automatic brakes. 

*<■>■» 



British Patents in 1881. 

During 1881 the British Patent Office received 5,751 appli- 
cations, the largest number recorded for any year. The 
number of patents granted is not reported. Of the whole 
number of applications 2,139, or more than 37 per cent, 
came from foreigners. The applications from the United 
States numbered 745, while those from Canada were only 
34. France is second on the list, with 552 applications, and 
Germany third, with 464. From other nations the appli- 
cations were few: 70 from Austria-Hungary; 70 from 
Belgium; Sweden 32; Switzerland 40; Russia 24; Italy 19; 
India 15; Norway 14; Denmark 12. The Australians appear 
to invent but little or few things likely to find a market in 
the mother country. The applications from Australia were 
8; from New Zealand 5; from Tasmania 1. The South 
American applications numbered but 10 in all. 

The home applications numbered 3,633, the number of 
applicants being a little more owing to joint inventions. 
The great majority of the applications came from England, 
3,263; the number from Scotland was only 270; from Ire- 
land 63; from Wales 46. In order of inventiveness the ten 
leading towns stand thus: London (postal district) 1,260; 
Manchester and Salford 240; Birmingham 2*20; Glasgow 
130; Liverpool 109; Leeds 70; Sheffield 54; Bradford 44; 
Nottingham 37; Edinburgh 34. For its size the most 
inventive town is Birmingham. 



M. Dtjmas, the perpetual President of the French 
Academy, has been instructed by the Minister of the Interior 
to make a return of all persons who have been killed or 
maimed in pursuit of scientific research. It is the desire of 
the French Government to make some compensation for 
such casualties, which have hitherto been disregarded. 
Some time since, says the Photo. News, we remember 
meeting M. Henri Pellet, whose blue-lined copying process 
is so well known, and sympathizing with bim -on the loss of 
the fingers of one hand, which he had sustained through 
experiments with gun-cotton and nitro-glycerine. "I sup- 
pose you will give up explosives, now," was our remark. 
Our friend laughingly shook his head: "I have my other 
hand still," he cried, holding it up. 
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GENTILLI'S GLOSSOGRAPH.-AN AUTOMATIC SHORT-HAND 
APPARATUS. 

Amadeo Geutilli, C.E., brought before the public a short 
time ago an invention with which he has been occupied for 
a number of years. The purpose of this apparatus is to 
record speech automatically, in easily deciphered characters, 
with the rapidity of the normal flow of speech. The inventor 
did not proceed with his studies, as the inventors of the tele- 
phone and phonograph, upon the principle of acoustics, be- 
cause he could not succeed in making practical use of the 
microscopical characters thus obtained ; but he converts the 
motions of articulation of the organs of speech into visible 
permanent characters. 

An easily managed instrument, shown in Pig. 1, is pro- 
vided with delicate levers which rest upon the.different parts 
of the tongue and lips, and slender wings swing before the 
nostrils. The levers of this instrument may be taken in the 
mouth without any inconvenience. 

On speaking these levers and the wings move, and their 
motions are transferred partly in a mechanical way and partly 
by electricity to a writing pencil, which marks the single 
sound with great precision upon six lines parallel and near 
to each other on a strip of paper, which is moved forward 
by hand or clockwork. Upon the utterance of the vowels 
and consonants, moving one or more parts of the organs of 
speech more or less strongly, or upon the air being exhaled 
through the nose, the signs corresponding to the sounds uttered 
are recorded and may be read at once. For example, in utter- 
ing ch, r, g, the back part of the tongue is raised; with s, h, 1, 
the tip of the tongue; and with e, i, the whole tongue is 
moved; with s, t, the tongue is pushed forward against the 
teeth; with o, u, the under lip, and with f, b, the upper lip 
is moved; and with n, m, the soft palate is depressed in such 
a manner that the air which otherwise would issue from the 
mouth finds its way through the nose. These characteristic 
motions through double levers are transferred in the instru- 
ment from the inside to the out 
side of the mouth in such a way 
that with the utterance of ch, r, 
g, lever IV. ; with e, i, levers IV. 
and V. ; with s, ch, 1, lever, VI. ; 
with s, t, levers V. and VI ; 
with a, o, u, lever III. ; with f, 

b, levers II. and III. are put in 
motion and produce larger or 
smaller variations of the pencil 
from its position of rest. The 
nasal sounds, n and m, place 
lever I. in motion. 

These few signs suffice for the 
interpretation of language, for 
in ourconventional orthography, 
taking into consideration only 
the phonetic sound marks, it 
will be found that b, d, and g 
are only less degrees of intensity 
of sound than p, k, and t; that 

c, z, q, and x are composed from 
ts, kw, and ks; that between f 
and v no difference exists; and 
that w is only a sonorous modi- 
fication of v. The system of writing of this apparatus, as 
represented in Figs 3 and 4, may be quickly learned. There 
are certain rules which make the deciphering easier. These 
rules rest upon the laws of the construction of syllables and 
the combination of consonants. 

The German and Italian languages are best adapted for 
recording by this apparatus, because in 
these languages the phonetic mode of 
writing varies least from the orthography, 
but this does not prevent its being applied 
to other languages. 

Stenography through the use of this ap- 
paratus (which the inventor calls a glosso- 
graph) becomes, in a certain measure, the 
public property of every one who will un- 
dertake the easy and interesting labor of 
learning the key of this " nature's self- 
writing." This apparatus may be used 
for the recording of public speeches, not 
by the orator himself, but by one employed 
for that purpose, who takes the instrument 
in his mouth and repeats the speech softly, 
for the voice plays no part in bringing 
out the signs. 

The glossograph has the advantge over 
stenography aa it is practiced now, as it 
requires no previous study or practice, it 
demands no straining of the attention, and 
consequently causes no weariness. Only 
the deciphering requires practice. The 
employment of an apparatus which will 
enable us- to write four or five times as 
rapidly as formerly, especially in an age 
when so much writing is done as in ours, 
will not be confined to the noting down of 
public speeches, and if the compass of the 
practical value of this invention has only been glanced at it 
must be perceived that there is a fruitful principle in it 
which is capable of great development. Herr Gentilli a 
short time ago gave an exhibition of his invention before the 
Institute of Physical Chemistry of the University of Leipsic, 
and gave proofs of the practical utility of the apparatus. 



A few imperfections which appeared aWTetirst exhibition 
of the apparatus have since been obviated by the inventor. 
He has separated the speaking apparatus from the writing 




RECORD OF THE GLOSSOGRAPH. 



that his experiments were made with the venom of the fol- 
lowing species: Surucucd (Lachesis rhombeata), a reptile 
that attains a large size (two meters and more), and whose 



apparatus, and provided the latter with clockwork, so that bite is considered to be one of the most dangerous; .jararaca 
the writing is more distinct, and by the relative duration of (Bothrops jararaca), the most common of our venomous 

species, and whose dimensions seldom exceed one meter; 
jararacussu. (Bothrops jararacussu), whose bite is as much 
feared as that of the surucucu, and which attains a larger 
size than the jararaca; and finally the urutu., a species not 
very well defined as yet zoologically, but which is similar 
to the bothrops, and is endowed with a very active poison. 
He has already collected about forty cases of bites in man, 
of individuals belonging to these different species, in which 
hypodermic injections of permanganate of potash have 
given the best results. Among these there are even two 
cases of bites by the rattlesnake (Crotalus horridus). 

Tests applied in India show that the same treatment is 
efficacious against the poison of the cobra de capello. It is 
noteworthy that the permanganate of potash, as used by Dr. 
Lacerda, in a solution of 1 in 100, has no irritating effect. 

Dr. John Sbortt, formerly Deputy Surgeon General of the 
Madras Army, in a communication to the Lancet, says that 
as long ago as 1869-70 he publicly demonstrated the efficiency 
of liquor potassas as a cure for snake bite, and describes a 
number of cases of successful treatment of snake bites with 
this remedy. In summing up Dr. Shortt says: " In the 
course of a large series of experiments with snake poison, 
I discovered that the liquor potassre neutralized the poison 
completely and rendered it inert. Having thus satisfied 
myself of this fact, and after further experiments, I found 
that potash combined with brandy as a diffusible stimulant 
roused the nervous system, excited the circulation, and 



DIAGRAM OF THE LEVERS. 



the single signs a valuable knowledge of the signs may be 
obtained. The transmission of the motions is made by elec- thus carried the potash into it as rapidly as possible, 
tricity : the contact of the tongue with the soft palate, or the and enabled it to overtake and neutralize the poison in the 
lips with each other, is imprinted by the closing of the blood. Being satisfied on this point, when the snake bitten 
working current. — lllustrirte Zeitung. cases came for treatment, I, in the most careful manner, put 

into practice the plan I had 
found so successful in my ex- 
periments on these patients with 
perfect success. Of the five 
cases thus treated two were the 
bites of cobras, two that of 
Russell's viper, and the other 
one that of a green viper. It 
is difficult to get a succession of 
eases of snake bite for treat- 
ment, but the secret of success 
by this method consists in bring- 
ing the patient's system rapidly 
under the influence of the pot- 
ash and brandy, or, in other 
words, to make the patient 
drunk as speedily as possible, 
and maintain this effect for 
some time after, till the system 
becomes thoroughly saturated 
with the potash, and the whole 
of the secretions become alka- 
line. I have tested the perman- 
ganate of potash also, and have 
found that it likewise renders 
snake poison inert, but as it is the potash alone that pos- 
sesses the power of neutralizing snake poison, I do not see 
the advantage of using the compound known as the perman- 
ganate of potash. " 

In Dr. Shortt's treatment the wound was scarified, so as 
to bleed freely, and then kept wet with a lotiou composed of 
three ounces of liquor potassa? and ten 
ounces of warm water. Meantime the 
patient was given hourly doses of one 
and a half ounces of a mixture of three 
drachms of liquor potassse, nine ounces 
of brandy, and four and a half ounces of 
water. 

Where obtainable the hypodermic injec- 
tion of permanganate of potash as pre- 
scribed by Dr. Lacerda would seem to be 
the quicker way to neutralize the poison 
and one less likely to cause a general dis- 
turbance of the patient's system. 




RECORD OF THE GLOSSOGRAPH. 



Potash as an Antidote to Snake Poison. 

The Brazilian Government has distributed throughout the 
empire a circular announcing the fact that Dr. J. B. 
de Lacerda, of Rio Janeiro, has found an antidote to snake 
poison in permanganate of potash, and explaining the 
manner of its use. Dr. Lacerda recommends that the per- 




GENTILLI'S GLOSSOGRAPH. 

manganaif. be injected into the wound made by the fangs of 
the snake, and also into the surrounding tissue in different 
parts of the member bitten, when the application is delayed. 
In this way life has been saved eight or ten hours after the 
bite was received. 
In a recent letter to the London Lancet, Dr. Lacerda says 



New York as a Manufacturing Center. 

New York city is popularly regarded as 
a great commercial center whose prosper- 
ity is based entirely upon its foreign 
trade. It is true that it is the commer- 
cial metropolis of the continent; it is also 
true, but less generally known, that New 
York is the greatest manufacturing cen- ' 
ter in the world. The products of the 
factories of the city proper turn out pro- 
ducts worth nearly $450,000,000 a year, 
while those of its chief suburbs swell 
the total to something near $750,000,000. 
This vast sum is within a hundred mil- 
lion dollars of the entire foreign com 
merce of the port. If the manufacturing 

progress continues at its present rate a very few years will 

seethe value of manufactured products equal or exceed the 

city's import and export trade. 

■ i m i » 

Cement foe Repairing Glass. — Dissolve fine glue in 

strong acetic acid to form a thin paste. 
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NEW SUSPENDED SAFE. 

The engraving shows an improved suspended provision 
safe, arranged for preventing crawling insects from obtain- 
ing access to the interior. The safe itself is of the usual 
construction, with its sides and the hinged door covered 
with wire gauze or perforated sheet metal for insuring the 
proper ventilation, and preventing flying insects from get- 
ting inside. The top of the safe projects beyond its sides, 
so as to admit of the suspension of the safe. Two upright 
posts, having feet at their lower end, are connected together 
by a cross brace. 

To the upper ends of these posts are connected cups for 
holding liquid, to prevent the crawling insects from ascend- 
ing the posts above the cups. The cups are held in place 
on the ends of the posts by screw rods, which pass through 
holes in the cups, and are screwed into the ends of the 




MASON'S SUSPENDED PROVISION SAFE. 

posts. To prevent the liquid in the cups from escaping 
through the holes in the bottom, a packing ring is placed 
on the bottom of the cups, and above the packing ring a 
metal washer, the rod passing through the packing ring and 
washer; it also passes the projecting ends of the top of the 
safe. By this means the safe is securely held in a sus- 
pended position, and between the projecting ends of the top 
and cups around the rod there is a sleeve for keeping the 
packing rings tightly pressed down against the bottom of 
the cups, sealing the joint between the rods and cups, and 
preventing the possibility of the liquid escaping. The metal 
washers in the cups, as will be seen, form bearing plates for 
the lower ends of the sleeves to rest against, so that by 
tightening the rods, the sleeves will be forced down more 
tightly against the metal washers and compress the packing 
between the washers and bottom of the 
cups. 

It will be seen that the safe is wholly 
suspended from contact with any object 
except the rods, thus insuring a great pro- 
tection of the contents of the safe from 
crawling insects. This useful invention 
has been patented by Mr. Sanford Mason, 
of Galveston, Texas. 



PrlmltfJ^Po undine: Mills in Arkansas. 

A letter from the Rev. John Buchanan, quoted in an 
interesting address recently delivered before the Arkansas 
Historical Society by the Hon. Benjamin T. Duval, thus 
described the expedients of the first settlers in what is now 
Washington county, Ark. : "For more than two years these 
early settlers enjoyed the privilege of eating pound cake, 
having no mills to grind grain of any kind. They had to 
make their meal by pounding. , Some families having springs 
suitable, fixed pounding mills and beat their meal by water 
power. The mill was made by getting a large log of timber 
about IS feet long, making a trough at the butt-end 3 feet 
long, to hold as much water as possible, hewing the balance 
of the log some 4 inches square, hanging it on a pivot near 
the trough. They fixed a pestle at the other end, and then 
a mortar to hold the grain. The trough was about 4 feet 
above the ground. , A spout carried water from the spring 
into it, and when the trough was full it sank down, raising 
the pestle some 10 feet high. When the water poured out 
the pestle fell with a vim on the grain in the mortar. It 
was slow but sure, running day and night. They were called 
Lazy Toms. They were inclosed with palings to keep out 
fowls and vermin (wild animals). The first mill for grind- 
ing grain was built in 1829 by Peter, Pyeatt, on the creek 
heading at Mark Bean's spring. The second was built a 
short time after by Sam Billingsly, at or near where Kidd's 
mill stood before the war. John P. Truesdale put up a 
steam mill at the same place about the year 1840." 



SPITTOON HOLDER. 
The annexed engraving shows a box or case for holding 
a spittoon, the case having a hinged lid, and a device for 
opening and closing it. The box, of suitable dimensions, 
is provided with a pan, which serves as a spittoon. The 
lid is hinged to the top of the box near one end, covering 
only a portion of the top, the remaining portion being per- 
. manently attached. A plate or arm, extending rearward, is 
j attached to the hinged edge of the lid between its hinges. 
To the fixed portion of the top of the box is attached a hol- 
low standard containing a rod, provided at its upper end 
| with a knob, and at its lower end with a fork that extends 
toward the front of the box, and receives the arm attached 
to the underside of the lid of the box. When the rod is 
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IMPROVEMENT IN COOKING STOVES AND RANGES. 

The engraving shows an improvement in cooking stoves 
and ranges recently patented by M. A. Nicholson, of Rich- 
wood, Union county, O. The principal object sought in the in- 
vention is to increase the efficiency of the ovens. The range, 
A, has a firebox, B, from which the products of combustion 
pass through the space under the top and above the oven, D, 
to the side flues, E, chamber, P, below the oven. At the 
forward end of the chamber, P, the smoke passes down into 
and backward through the chamber, G, above the bottom 
plate of the range. The smoke passes from the rear end of 
the chamber, G, upward through the flue, H, to the chim- 
ney. 

In the front of the flue, H, and above the oven, D, there 
is an opening closed by a damper. When this damper is 
opened the products of combustion pass directly into the 
flue, but when the damper is closed the smoke and products 
of combustion pass down the flue, E, and reach the flue, H, 
through the chambers, F, G 

A cold air pipe, L, leading from outside of the building 
enters the chamber, M, in the lower part of the range, and 
is heated. This chamber is divided by vertical partitions to 
prolong the stay of the air in the chamber, to insure its 
thorough warming previous to discharging it into the cham- 
ber under the oven, and thence through the holes in the bot- 
tom of the oven. 




CAMPER'S SPITTOON HOLDER. 

pressed down the upper arm of the fork bears on the 
arm and raises the lid. If the lid is not raised beyond a 
vertical line, it will fall of its own weight when the pressure 
is removed from the rod, but if the lid falls back so as to 
rest against the upright hollow standard, it will be necessary 
to pull up on the rod, when the lower branch of the fork 
will engage with the arm of the lid so as to close it. This 
device is not unsightly in appearance as ordinary spittoons, 
and is not liable to be upset. It is the invention of Mr. 
James Camper, of Saguache, Col. 



Launching a Ship by Means of 
Electricity. 

In launching the English turret ship 
Colossus, March 21, electricity was em- 
ployed by means of an ingenious contri- 
vance which connected the dog shores 
with a large magnet; and in a similar 
manner the christening was performed. 
Simultaneously with the breaking of the 
bottle over the ship's nose a musical in- 
strument inside an ornamented box was 
set at work, and "Rule Britannia" was 
the result. By this time the course was 
reported clear, and, as the ship gave evi- 
dence of anxiety to leave the cradle, it 
was deemed advisable, though ten min- 
utes before time, to let her go. The pres- 
sure of the launching button was fol- 
lowed by a heavy thud. The weight had 
fallen and the dog shores had been 
knocked away. The ship moved in- 
stantly, and the huge mass of 4,420 tons 
— the heaviest ever launched from the 
Portsmouth yard — glided gracefully down 
the inclined plane into the harbor, amid the music of the 
bands and the enthusiastic cheers of the multitude. 




The Marlin (Texas) Index reports a newly discovered food 
for horses in Palls county, that. State. In the Brazos bottom 
grows a weed, in height 15 or 20 feet, that is said to be 
almost as nutritious as corn. It is called the " blood weed," 
from the fact that when broken there escapes a juice that is 
almost as red as blood. Many farmers feed their work stock 
but once a day with corn. The other two meals are made 
by "staking" on blood-weed. In many instances the work 
stock are exclusively fed on this weed. 



NICHOLSON'S IMPROVED RANGE. 

With this arrangement the heated air is distributed 
through all of the parts of the oven, and comes into contact 
with the articles being cooked, and greatly hastens the opera- 
tion of cooking. Another advantage is that the heated air 
acts first upon the surfaces of the articles being cooked and 
prevents the juices from escaping, making the articles more 
palatable. 

There are openings from the oven into the flue, H, near 
the top of the oven, to permit of the escape of the heated air 
into the flue. These openings are controlled by a damper. 
Further information in regard to this invention may be ob- 
tained by addressing the inventor as above. 



Guacha-maka Foison. 

At a recent meeting of the Physiological Society of Berlin, 
Dr. Schiffer described in detail the effects 
of guacha-maka poison. An extract was 
made from the wood of the poisonous 
plant, which, like curare, is soluble in 
water and'alcohol, and gives the general 
reactions of an alkaloid. The effects of 
the extract were tried on frogs, pigeons, 
and rabbits. A latent period of about 
fifteen minutes was always noticed. This 
was followed by a loss of vital and motor 
powers, although the activity of the heart 
and of the* organs of respiration was not 
impaired. When small doses were given, 
the animals recovered after a few daj's; 
when large doses were given, the impair- 
ment of their powers ended in producing 
death. The muscles could be stimulated 
directly, but not indirectly, through the 
medium of the nerves. The guacha maka 
poison had, consequently, exactly the 
same effects as curare. The circumstance 
that both these poisons must be adminis- 
tered in twenty-five times as large quanti- 
ties, when given by the mouth, than when 
administered hypodermically, gave origin 
to some attempts to discover the reason of 
this difference. It was determined that 
these poisons are neither very rapidly 
thrown out of the system in the urine, 
when they have been absorbed, nor are 
there substances present in the ali- 
mentary canal which decompose them. 
The pro"bable cause of the difference is, 
that these poisons are with difficulty 
absortecPTrom the stomach. 



Cost of one horse power per hour, as follows, from experi- 
ments lately made at Carlsruhe. 

Cents. 

100 H. P steam engine 1-90 

2 " '• . 1107 

2 " Lehman caloric engine 662 

2 " Hockmotor 200 

2 " Otto gas engine 6 - 52 

2 " Otto-Langen gas engine 6*52 

2 *' Schmidt water engine (fed by city water supply). .. 2375 

Horses ll'lO 

Men 50-00 
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INAUGURATION OF THE NEW EDDYSTONE LIGHTHOUSE. 

(Continued from first page.) 
The Eddystone rocks, which are of gneissic formation, 
consist of three reefs, the western, southern, and northern, 
with odd rocks dotted about irregularly. The old tower — 
Smeaton's, now in course of demolition — stands upon the 
northern extremity of the western reef. The new tower, 
just completed, stands at the northern extremity of the 
southern reef, the middle of the three. The whole group 
of rocks occupies nearly a square mile at low water, and 
stands a little to the north of a direct line between the Start 
Point in Devon and Lizard Point in Cornwall, being about 
forty miles from the former and thirty from the latter. The 
distance between the two towers, from center to center, is 
only 127 feet. The height of the focal plane of the light in 
the old house was 72 feet above high water, and was visible 
thirteen miles, while that in (he new house is 133 feet, and 
is visible seventeen and a half miles. 

On Thursday, May 18, 1882, the new lighthouse was sett 
in operation by His Royal Highness the Duke of Edinburgh, 
as Master of the Trinity House Corporation, who have the 
charge of all lighthouses round the British coasts. 

The Duke went to the Millbay Docks, where he was re- 
ceived on board his old ship, H.M.S. Galatea, which at once 
moved into the Sound. She was followed there by the 
Trinity yacht Siren and the Harpy, which contained the 
Mayor and Corporation of Plymouth. The Carron, with the 
Mayor and Corporation of Devonport, and the "Vivid, the 
yacht of the Port Admiral, Sir Houston Stewart, were wait- 
ing off the pier, and with the Triton, Trusty, Perseverance, 
and other government steamers, joined in the procession, fol- 
lowed by a number of private steamers and by a whole fleet 
of yachts. The Galatea led the way, closely followed by the 
Siren, the Vivid and the Harpy coming next in order. The 
ships in port were dressed with flags from sunrise, and as 
the royal standard was hoisted salutes were fired from the 
citadel and men of -war. The weather was brilliant. As the 
Galatea passed through the Sound two American corvettes, 
the Portsmouth and Saratoga, which were lying there, 
dressed colors and fired a royal salute. The run out occu- 
pied about an hour and a half. The coast of Devon and 
Cornwall, from the Prawle Point to the Dodman, was dis- 
tinctly visible, and the sea was covered with craft of all sizes, 
from tiny fishing boats to ocean mail steamers on their way 
up channel. The Eddystone was reached at a quarter past 
eleven, and the vessels grouped themselves around the reef. 
This is well shown in our engraving, which is from the 
Illustrated London News. Altogether 9,000 persons were 
present at the Eddystone at the time the light was inaugu- 
rated; but the ceremony was not participated in by more 
than a select few of those on board the Galatea, with the 
addition of Mr. C. F. Burnard, the Mayor of Plymouth. 
The Duke of Edinburgh landed on the Eddystone Rock 
about half past eleven. A prayer was offered by the Rev. 
Dr. Wilkinson, the lamps were lighted, and the machinery 
which sets in motion the fog bell was started by the Duke 
of Edinburgh. Everything was found in the most perfect 
order. The ceremony over, cheers were raised by the party 
at the lighthouse, and taken up again and again by the occu- 
pants of the steamers which lay around. The Duke then 
embarked amidst another round of cheers, and the start 
homeward was speedily made, 'the Galatea and the Siren 
being this time the last to leave. The run back was made 
at full speed, after the Galatea had steamed round the 
American vessels in the Sound, which manned yards in 
honor of the visit. Millbay Pier was again reached a little 
after two. Here an address was presented by the Mayor 
and Corporation of Plymouth, and his Royal Highness drove 
from the pier to the Guildhall to attend a luncheon, given 
by the Mayor, Mr. Burnard. The magnificent hall was 
splendidly decorated. The company numbered over two 
hundred, and included the Duke of Edinburgh and elder 
brethren of the Trinity House, Admiral Sir Houston Stewart, 
and other headsof departmentsin Plymouth and Devonport, 
Commodore Luce and the officers of American vessels in the 
Sound, the magistrates and members of the Corporation of 
Plymouth, Devonport, and Stonehouse. 

The Mayor, on rising to propose the health of the Duke 
of Edinburgh, said: "I may say that when I suggested to 
his Royal Highness, as I did, that we had not expected our 
American cousins on this occasion, and that it would be 
desirable to recognize their attendance, he at once expressed 
the pleasure it would give him to propose the toastof their 
healths. (Great cheering.) I have now to propose the 
health of the Corporation of the Trinity House, including 
the health of his Royal Highness, the Master." (Cheers.) 

His Royal Highness, in concluding his remarks in reply, 
said: " I beg to thank you once more for the way in which 
you have drank to the health of the Trinity Brethren, and more 
particularly for the way in which you have associated my 
name with the toast. (Loud cheers.) The fact has beenalluded 
to more than once by the speakers who have addressed this 
assembly, that we have among us to-day representatives of 
our Transatlantic cousins. I ask you to join with me and 
with the Brethren of Trinity House in welcoming among us 
Commodore Luce and the officers of the American squadron." 
(Loud cheers.) 

Commodore Luce, was enthusiastically received, and said: 
" Your Highness, your Honor theMayor, and gentlemen, I 
esteem it a great privilege to be present to-day to speak in 
the name of Americans. (Cheers.) As Americans, it is 
good for us to be here. (Cheers.) The very name of Ply- 
mouth recalls to mind the Pilgrim Fathers — (cheers) — and 



reminds us of Plymouth Rock in New EH|M. As it has 
been happily expressed, the ocean does nofclivide but knits 
Old and New England. (Loud cheers.) Our traditions date 
from this country. (Cheers.) When my distinguished friend 
Admiral Sir Houston Stewart, reverted to the fact of Sir 
Francis Drake playing bowls upon Plymouth Hoe, just 
before he and Hawkins and Howard of Effingham, set out 
to meet and defeat the Spanish Armada, I was reminded 
that it was just as much the New England as the Old that 
was interested in that great epoch. (Cheers.) The Pilgrim 
Fathers and the Plymouth Rock are inseparably associated 
by us in America. And I would go further and ask what 
American there is who has not been nurtured in the Eng- 
lish classics, and what American there is who has not had 
instilled in him the early English instincts of civil and re- 
ligious liberty? (Cheers.) As the Old England has given 
light to the physical world, let us hope that it may continue 
to give light to the moral and religious world." (Cheers.) 
Commodore W. B. Hoff, of the Portsmouth, Commander 
Henry C. Taylor, of the Saratoga, and Flag Lieutenant A. 
Ward were also present at the luncheon. 



The Office of Resinous Matters In Plants.* 

It has been difficult to make even a plausible conjecture of 
the uses of the " proper juices " of plants. In their produc- 
tion a large amount of nutritive material is consumed; and 
for the most part they are stored up irretrievably in the 
plant, not being reconverted into nutritive material. This 
gave some color to the old idea that they are excrementitious. 
But, besides that under normal conditions they are not ex- 
creted, why should a pine tree convert such an amount of its 
assimilated ternary matters into turpentine, which is merely 
to be excreted? Or, if it be a by-product, what useful pro- 
duction or beneficial end attends the production? If excre- 
mentitous, the tree should be benefited by drawing it off. 
But, as De Vries remarks, and as the owners of the trees very 
well know, the process is injurious, and if followed up is 
destructive. It goes almost without saying nowadays, that 
the turpentine is of real good to the tree, else turpentine- 
bearing trees would not exist. De Vries has made out a real 
use, which he thinks is the true function of the resiniferous 
matters in Ooniferm and in other resin-producing plants. 
Resinous juice is stored in the tree as a balm for wounds. It 
is stored up under tension, so that it is immediately poured 
out over an abraded or wounded surface; for these wounds 
it makes the best of dressing, promptly oxidating as it does 
into a resinous coating, which excludes the air and wet and 
other injurious influences, especially the germs or spores 
which instigate decay; and so the process of healing, where 
there is true healing or reparation, or of healthy separation of 
the dead from the living tissues, is favored in the highest 
degree. The saturation of the woody layers with resin, in 
the vicinity of wounds and fractures (as is seen in the light 
wood of our hard pines, is referred to as effectively arresting 
the decay which parasitic fungi set up, this " fat " wood 
being impervious to mycelium. 

Latex or milky juice is a more complex product, of which 
certain portions have been shown to be nutritive; but as to 
the caoutchouc and the waxy matters they contain, De Vries 
insists that they subserve a similar office, are, in fact, a rem- 
edy — a protection against decay, a natural provision for the 
dressing of wounds, under which, healing may most favor- 
ably proceed. — American Journal of Science. 



DECISIONS RELATING TO PATENTS. 
Supreme Court of the United States. 

LEHNBEUTER et al. VS. HOLTHAUS et al. 

Decided March 6, 1882. 

Design Patent. — An immaterial variation of the design — 
such as a slight inclination backward, hardly perceptible to 
the eye, of the glass constituting the front of the elevated 
parts of a show case — does not relieve from the charge of 
infringement. 

It is immaterial to the patentability of a design whether it 
is more graceful or more beautiful than older designs. It is 
sufficient if it is new and useful. The patent is prima facie 
evidence of both novelty and utility, and neither of these 
presumptions has been rebutted by the evidence. 

Appeal from the Circuit Court of the United States forthe 
Eastern District of Missouri. 

Mr. Justice Woods delivered the opinion of the Court. 

LICENSE. 

In the case of Searls vs. Bouton et al., United States Cir- 
cuit Court, Southern District of New York, Judge Wheeler 
holds as follows: 

The defense of non-infringement rests upon a license 
granted by the orator to John O. Merriam and Edwin Cham- 
berlain " to manufacture " at their shop in Troy, New 
York, and no other place or places. This appears to be a 
personal license, not transferable, and a license to make 
only. Merriam and Chamberlain had a shop in Troy and 
constituted a firm. Merriam appears to have sold out to a 
new firm composed of Edwin Chamberlain and Perry D. 
Randall. Edwin Chamberlain has since died, and Edward 
Chamberlain has succeeded him in the firm of Chamberlain 
& Randall. Merriam appears to have ordered materials, or 
to have permitted Chamberlain & Randall to order them in 
his name, for use in making whip sockets at that shop, but 
he does not appear to have been engaged himself in the 

* By Hu^ode Vries. A paper in the Archive* Neerlandaises. vol xvii. 
1883. The extract fills 24 pages 8vo. 



manufacture. Sockets made under and pursuant to the 
license would be free to the trade, but sockets merely dealt 
in by the licensees would not thereby be made free. The 
defendants have not made it clear that the sockets they have 
sold, which would otherwise be an infringement, were made 
under and pursuant to the license. Therefore they must be 
adjudged to have infringed. The extent of the infringement 
unlawfully done must, of course, go to the master for deter- 
mination. 



United States Circuit Court— District of Indiana. 

HAPGOOD et at., VS. HEWITT. 

Decided March 22, 1882. 

BIGHTS OF EMPLOYERS AND EMPLOYES IN PATENTS. 

Gresham, J. : 

Persons are not deprived of the right to their inventions 
while in the service of others, unless they have been hired 
and paid to exercise their inventive faculiies for their em- 
ployers. 

A contract by which one person agrees to pay a sum of 
money for the time, labor, and skill of another for a given 
period gives the employer no right to an assignment of a 
patent that is issued to his employe for an invention made 
during the period of his employment. 

If under such a contract of employment the employer has 
any right to the invention, it is a mere naked license to 
make and sell the patented improvement as a part of its 
business. This right, being a mere personal one, is not 
transferable, and is extinguished with the dissolution of the 
corporation which exercised it. . 

This was a suit brought by Charles H. Hapgood, James H. 
Hesse, and John Parker, trustees of Hapgood & Company, 
a defunct corporation organized under the laws of the State 
of Missouri, and the Hapgood Plow Company, a corpora- 
tion organized under the laws of the State of Illinois, against 
Horace L. Hewitt. The relief sought is a decree compelling 
the defendant to assign to the Hapgood Plow Company as 
the successor of the Hapgood Company, or to the trustees 
of the last named company, in trust for the Hapgood Plow 
Company, certain letters patent which the defendant caused 
to be issued to him for improvements in iron sulky plows. 

The bill is demurred to for want of equity. Demurrer 
sustained. 
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SMALL DYNAMO-ELECTRIC MACHINE. 

In Supplement 161, February 1, 1879, I described a small 
dynamo-electric machine, giving working drawings, together 
with all the particulars necessary to enable any machinist 
or amateur, whether familiar with electricity or not, to con- 
struct a working dynamo of small but practical size. This 
machine has been copied by a large number of the readers 
of the Scientific American, who have succeeded very 
well indeed; others, however, have failed. In the most of 
these failures of which I have been informed the cause has 
been evident enough, and should not have been overlooked 
by the builder of the machine. 

One has an armature of very hard iron— a sufficient cause 
for failure, since the magnetization of the armature is re- 
versed at each half revolution. Another has a wide space 
between the armature and field magnet. Another finds the 
wires of his magnet wound so that both poles are alike. 
Another discovers that his armature is short circuited, and 
another has found the same trouble in the wire of his field 
magnet. Still another finds that the commutator needs ad- 
justing. Another has oiled the commutator, and there is 
not enough pressure on the commutator springs or brushes 
to press the oil out of the way, and the oil being a good insu- 
lator prevents the current from passing. Another finds fine 
particles of copper between the halves of the commutator; 
this, of course, short circuits the armature. Another has 
varied the sizes of the wire on the magnet and armature. 
Some expect the machine to work through large external 
resistance, and so on. In nearly every case the only possi- 
ble advice has been to follow the instructions given in the 
Supplement referred to. 

Several inquiries relating to the kind of wire gauge used 
in giving the sizes of the wire, the electrical resistance of 
the magnet and armature, and the performance of the 
machine in connection with Edison's lamps having been re- 
ferred to me, I will briefly give the following points: 

Field magnet wire, No. 16, American wire gauge. 

" " " between Nos. 17 and 18, English wire 

gauge. 
" " " 0'055 inch diameter. 

" " resistance of 1 9 ohms. 

Armature wire, No. 18, American wire gauge. 
" " " 19, English 

" " diameter of 004 inch. 

" resistance of 9 ohm. 

The current from this machine will bring four Edison 
3-candle power lamps to incandescence, and will light two 
of them with great brilliancy, the machine being turned by 
hand. 

Geo. M. Hopkins. 



Fast Steamboat Time. 

On Thursday, May 25, the Mary Powell made the trip up 
the Hudson River from New York to Rondout, 95 miles, in 
4 hours and 17 minutes, beating her best previous time by 
10 minutes. This is at the rate of 22^ miles an hour, and 
included the time taken in making eight landings. 
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MISCELLANEOUS INVENTIONS. 
Extension Carriage Top. 

The object of the inventiou shown in the annexed engrav- 
ing is to provide vehicles that have folding tops of tbe ordi- 
nary construction, with an auxiliary top, D, to be attached 
when desired to the front part of the ordinary top, so as to ex- 
tend its projecting area, and may be removed when not re- 
quired for use. In the engraving A is an ordinary carriage 
top, to the front bow of which are attached knobs upon its 
upper and outer sides. The 
auxiliary top has two bows, 
the ends of the forward one 
being hinged to the rear bow 
near its ends. The ends of the 
rear bow are hinged to a hook 
formed upon a U-shaped 
clamp. This clamp is lined 
with rubber, and is of such 
size and shape as to lit upon 
the front bow of the top, and 
is held firmly to it by a 

thumb bolt that passes through the ends of the clamp. To 
these bows a cover is attached of material to correspond 
with the cover of the carriage top, the rear edge of which is 
secured to the knobs on the front bow; and to the auxiliary 
bows are attached jointed brace bars, so that the auxiliary 
top may be folded up or extended, as may be desired. In 
openings in the middle part of the cover are secured glass 
plates to enable the driver to see the road in front of his team. 
When not required for use the top may be detached. and 
folded to place beneath the seat of the carriage. This inven- 
tion is patented by Mr. Richard J. Parrett, of Portland, Jay 
county, Ind. 




MECHANICAL INVENTIONS. 
Cutting Mechanism. 

A new and ingenious mechanism for cutting paper, cloth, 
leather, sheet metal, etc., rapidly, and with a clean sharp 
edge, patented by Mr. Sandor Danheim, of New York 
city, is shown in the accompanying engraving. The metal 
frame, A, is provided at one end with a handle loop, and at 
the opposite lower end with a triangular sharp edged knife, 
from the end of which the frame is gently curved backward 
and upward. Two sharp edged cutting disks are journaled 
to the frame in such a manner that the disks must overlap 
each other slightly, and must also be in contact. The lower 
disk must not pro- 
ject beyond the 
lower edge of the 
frame so as to de- 
face the table upon 
which it rests. A 
lever, J, is loosely 
mounted upon tbe 
journal of the up- 
per disk, and is 

provided with a spring pawl that catches in notches on the 
side of the disk. When the handle is seized, and pushed 
forward, the edge of the material that is to be cut slides up 
the knife, upon the edge of the lower disk, and is cut by 
the action of the two disks. If the material to be cut affords 
too much resistance to permit moving the instrument for- 
ward, the upper disk may be rotated by means of the lever, 
J, or the handle and lever may both be seized at the same 
time, and the instrument pushed forward while operating the 
lever. If it is desired the handle and lever may be placed at 
the opposite end, and the instrument be drawn instead of 
pushed. 
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Reclining Chair. 

Improvements relating to the class of chairs having pivoted 
backs adjustable by ratchet mechanism, secured to station- 
ary arms, have recently been patented by Mr. Morris S. 
Allen, of Brooklyn, Kings county, N. Y. In tbe engraving 
A is the seat frame provided with fixed side arms and a I 
hinged back. The arms are grooved at their underside, and ! 
in the giooves are placed longitudinally slotted plates, 
screwed to the arms, to which rack bars are held by headed | 
pins that paps through the slot, the racks being free to move | 
endwise. Bars are pivoted to one end of the racks, the other 




ends being attached by hinges to the back of the chair. 
Springs are attached to the arms of the chair and to the ends 
of the rack bars in such a manner that they tend to draw 
the racks and bars endwise and raise the chair back. Pawl 
levers are pivoted on the fixed slotted plates, that have their 
inner ends bent at right angles to engage the rack bars, and 
at their outer ends are knobs extendiug to the outside of the 
arms, for convenient handling by the occupant of the chair, 
who brings the back to the position required, by raising the 
handle ends of the levers and leaning backward, and is held 
against return as soon as the levers are released. To raise I 
the back it is only necessary to raise the levers, when the 
springs will draw the back up. 



Portable Dark Boom for Dry Plate Photographing. 

The invention shown in the accompanying engraving 
is a portable dark room, consisting of a box made of 
suitsble material, and provided with straps and a han- 
dle for carrying, and having an aperture from which a 
flexible sleeve of proper material projects from the box. 
The opening and sleeve must be of such size as to permit 
the plate holder of the camera to be passed through them 
into the box. Two compartments, provided with lids, are 
located at either end of the box, one containing dry plates 
that have not yet been ex- 
posed, and the other the 
exposed plates. 

The operator passes the 
plate holder through the 
sleeve into the box, opens 
the frame, and deposits 
the exposed plate in its 
proper compartment, and 
take3 a fresh plate from 

the opposite compartment and places it in the plate holder, 
which is then withdrawn. In this manner the plates are 
placed in or removed from the plate holder without being 
exposed to light or dampness. While manipulating the 
plates with one hand the flexible sleeve is held against the 
arm with the other hand, so that no light can pass into 
the box by accident. The box also serves as a receptacle for 
transporting plates. This ingenious device is patented by 
Mr. John Serdinko, of NewBraunfels, Comal county, Texas. 




Load Binder. 

A novelty in devices for binding loads, which consists of 
headed lever provided with a chain and hook mechanism 
for attaching the binding chain, so that loads of lumber, 
merchandise, or other commodities may be securely and 
easily bound upon a wagon or other vehicle, and it is sim- 
ple, easily handled, powerful, and inexpensive. This de- 
vice is patented by Mr. Stephen S. Conkling, of Middletown, 
Orange county, N. Y., and is shown in the accompanying 
engraving. In the engraving, A is the lever, and B the 
head, and they may be 
made solid, of malleable 
cast iron, or of wood and 
iron combined. The head 
is circular in form, and 
grooved on its circumfer- 
ence to receive the chain, 
and also has extended 
straps which receive and 
hold the lever. Upon one 
of the straps is formed an 
eye to which one end of 
the hooked chain is at- 
tached. The -head is per- 
forated near its center, for 

the passage of a bolt or pin which secures a clevis to the 
head, the clevis being provided with a swiveled eye to which 
is attached a hook to hook into the binding chain. The 
free end of the lever is provided with a chain by which the 
lever is secured after being brought to bind the load. In 
use the swiveled hook and the hook at the end of the chain 
that passes over the head of the lever are to be hooked in 
the binding chains, with the lever standing toward the 
swiveled hook, and then to bind the. load the free end of the 
lever is forced down and secured to the binding chain. 
The distance from the pivot to the outside of the head is very 
short, and furnishes a powerful leverage, making it possible 
to make the device small and compact and still furnish 
ample power. 




THE PARADOX WHEEL. 

So called from its appearance ; for, seeing that all the in 
ternal parts, abed and efg h, are pivots which support the 
whole of the internal parts, and that the cross in the center 
is also free on the axle after the manner of a pair of scissors, 
a collapse appears inevitable; whereas the axle continues as 
firmly in the center as in the ordinary wheel with fixed 
spokes, and the elastic tire gives way, and flattens on the 
ground with the same freedom as if the load were merely 
placed on the top of the elastic tire; and (as I shall show) 
gives us a base equal to the sleepers which (on a railway) 
support proportionately a locomotive engine (See Fig. 1). 
This wheel might also be named the leg wheel, or the walk- 
ing wheel, from its appearance. 

By publishing this invention, I am showing to our readers 
my ''trump card;" for so important is a means of reducing 
the horse power required for traction on a common road to 
the same low amount (for the same load) as is required on a 
railway, that its general adoption would amount to a revo- 
lution in locomotion on common roads. 

I am aware that others have tried to effect the same ob- 




Car Mover. 

Mr. James D. Lawrence, of Carroll, Carroll county, Iowa, 
has patented a new and ingenious device for moving cars 
short distances in switching and coupling, etc., which is 
clearly shown in the annexed cut. The lower edge of a 
lever, A, is rounded at its lower end, and at a short distance 
from this end a forked pintle is pivoted to it by means of a 
bolt. On thispintle two opposite jaws are pivoted and are 
secured to it by a nut at its lower end. On the bolt that 
connects the pintle and 
lever a U-shaped clevis is 

mounted in such a man- N^k 

ner that it hangs down 
from the lower edge of 
the lever. When the 
ends of the opposing jaws 
are placed against oppo- 
site sides of a car wheel, 
and the lower end of the 

lever, A, is rested on the tread of the wheel, and the outer 
end of the lever is raised, the jaws will be firmly pressed 
against the sides of the wheel, and by their grip the wheel 
will be turned and the car moved. The clevis hanging verti- 
cally rests against the outer edges, of the jaws, and by its 
weight presses them together sufficient to enable them to 
take a firm grip when the lever is lowered without their ad- 
justment by the hand. 



Pig. 1. 

ject; but one mistake has been to make the internal part of 
a wheel elastic; whereby the load only descends nearer to 
the ground, instead of the tire becoming uniformly flat next 
the ground, as is the case in this invention. In other de- 
signs the two wheels on each side have not been indepen- 
dent of each other, whereby guiding has been prevented. 

In order to show that my object has been attained, I will 
explain why it is that so great a proportionate tractive 
power is required on the common road. 

The common wheel acts somewhat after the manner of a 
cheese cutter, and grinds to powder annually millions of 
tons of road metal, and also falls into, and has to be dragged 
out of every rut, little and big; this amounts to a lot of up- 
hill work, and accounts for the extra power required. By 
the adoption of my invention these evils are avoided; as 
there is always a base or foundation sufficient to make the 
tractive power no more than that of a railway on the same 
gradients— mind, I say, on the same gradients; which we 
know are more favorable on a railway. 




i. — 



-V*l 



Pig. 2. 

To compare, let us suppose a cart has 5 foot wheels, and 
the tire to flatten one-eighth, or about 3 feet; width, say, 4 
inches; total surface bearing, 1 foot 4 inches; and, say, total 
weight, \% tons. Now, a locomotive engine will weigh 
about twenty-four times this, which, X 1 foot 4 inches = 
31 feet super, for sleepers, which, divided by, say, 5 sleep- 
ers, gives each 8 feet 7 inches long by 9 inches wide, which 
is not far from the truth. 

The tires should be one piece of spring steel, tempered 
clock spring, of width and thickness as engineering data 
may dictate. The ends of the tire may be riveted to the 
bearing, same as the other three, but the ends must be shut 
into the dovetail, cast as part of one of the four bearings, . 
which is shown at bottom of Fig. 2. The other parts of the 
tire should be malleable cast iron. 

Other advantages resulting are, that carriage springs are 
needless, the tires being themselves the springs; and all 
noise, jolting, and vibrations are done away with, so that 
the motion will be as easy as can well be imagined. — J. H. 
Huxley, in English Mechanic. 
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Eighty Miles of Dead Sea Flsb. 

The brig Edward Hatton, Thomas Simmons master, 
arrived at this port, May 28, from Pointe-a-Pitre, Guade- 
loupe. Captain Simmons reports that on the outward and 
homeward passages his vessel encountered vast numbers of 
apparently dead fish. "They were all on their backs," said 
the captain to a Herald reporter, "and were from two to 
four pounds each in weight. They all had a bloated appear- 
ance. At first sight I took them for cod, but further obser- 
vation convinced me that they were what is called drum 
fish. Their fins kept moving, which gave to the fish an 
appearance of life, but the movement was doubtless caused 
by the waves. The vessel ran across them between latitude 
39 and 37%. They were tnside the stream in deep sound- 
ings. We kept among them foriL distance of from sixty to 
eighty miles." 
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WAVE POWER MACHINE. 

GAUCHEZ'S PROJECT FOE UTILIZING THE OSCILLATIONS OF 

THE OCEAN. 

As well known, the ocean forms an immense reservoir of 
motive power, perhapsthegreatest in nature, and one whose 
energy is expended to no purpose. The incessant agitation 
of .its waves and the oscillation of its tides are absorbed 
without profit in polishing the rounded pebbles on the beach, 
or in merely modifying the contour and relief of the coasts 
against which they continually beat. There is here an enor- 
mous power, which, so to speak, offers itself of its own 
accord, and entirely gratuitously; for it is derived from 
the sun, as are all the forces that we employ on earth. 
Nor is there any danger of the supply giving out, as 
some persons have begun to fear with regard to coal, 
which is merely the heat of the sun that has accumu- 
lated for ages, and which has remained up to the pre- 
sent time the daily bread of the industries. For this 
reason there has for a long time been sought a method 
of collecting this power by motors adapted for making 
it serve a useful purpose to the needs of man, as has 
been successfully done with water courses. Zet the 
numerous experiments made in this direction have 
never as yet yielded apparatus that were really practi- 
cal; and, moreover, the success obtained in one day 
with the steam engine has completely turned atten- 
tion away from this question of the utilization of 
natural forces. Nevertheless, the steam engine is far 
from being an economical and advantageous appara- 
tus from the stand point of rational mechanics; and, 
without going so far as to say with M. Le Bon (fievue 
Seientifique, Oct. 8, 1881), that "the last specimen of 
this rude apparatus must, before the end of twenty 
years, go to join the stone axes ot our primitive an- 
cestors in the museums," we cannot forget the fact 
that it does cause a true waste of motive power, since 
its effective work scarcely exceeds ten per cent of the 
stress exerted; nor is it even to be hoped that any 
important progress can be effected, notwithstanding all 
the improvements of which it is the object, since the 
maximum and theoretic performance determined by 
the physical properties of steam, is limited to about 
20 per cent. 

The recent progress made in electrical machines 
is at present attracting attention to the subject of the 
cheap production of power; and now that an inter- 
medium is being arranged which is capable of trans- 
forming and utilizing at a distance the motion pro- 
duced, for all sorts of applications, electric motors will 
finally dethrone the steam engine, when they shall no longer 
be obliged to call upon it for their motive power. 

The utilization of natural forces is, then, called on to per- 
form a decisive role in the mechanics of the future; and 
there is reason to hope that this question, now definitely 
proposed, will receive its solution in a not v'ery distant 
future. Such being the case, our readers will read, not 
without interest, a few details that we shall here give regard- 
ing-some recent' experiments, especially regarding Mr. Vic- 
tor Gauchez's apparatus, which figured at the Brussels 
Exhibition of- 18S0. M. de Coligny had succeeded, 
before M. Gauchez, in utilizing the oscillating motion 
of the waters of the sea for raising water to a certain 
height, and his apparatus has been applied success- 
fully in drying lakes in the vicinity of the coast. M. 
de Coligny is likewise the inventor of a most ingenious 
apparatus, founded on an analogous principle, which 
permits of collecting in the locks of canals a portion of 
the volume of water that is uselessly given out when a 
boat passes from one level to another, by carrying it 
back to the upper level again. He utilizes only the 
elevation of level that the waters assume when they 
are undergoing the effect of an oscillating motion, or 
what is called the ram stroke, resulting from a sud- 
denly interrupted current. Properly maneuvered, it 
appears that his apparatus is capable of economizing a 
volume of water reaching 70 per cent, of the unpro- 
fitable outflow from an ordinary lock, and sometimes 
even 90 per cent., according to an experiment made 
with it on a lock near Fourchambault. 

Some experiments have also been undertaken to 
directly utilize the motion itself of ebb and flood, by 
collecting the water at high tide in large basins, from 
which it afterwards flows out to furnish the motive ;Z.. 
power at low tide. In the Department of Finistere it £<*■ 
has been found possible to actuate a mill by this pro- 
cess, which has been applied likewise, under a different 
form, at Alexandria, in Egypt. The trial has also been 
made, but without much success, to compress air into 
large submerged bells which became filled with sea water 
at high tide. 

Besides the tides, the motion of the waves themselves on 
the surface of the sea may be utilized. In this case it be- 
comes necessary to set up the apparatus at a certain distance 
from the coast, so that it may not be interfered with by the 
tide; and, on another hand, the power that it is desired to 
store up becomes much more capricious, and very accidental 
and variable in its effects, from the simple swell that gently 
ripples the surface to the furious wave that sometimes 
reaches several meters in height, and occasionally capsizes 
boats. But this undulating motion of the wave is very easy 
to seize; for it is propagated, in fact, under the same condi- 
tions as sound and light, that is to say, the molecules of 
water, like those of air or ether, are alternately raised or 



depressed without there ever a longitudi nal mo tion occur- 
ring. It is easily ascertained, moreover, sIJP light body 
floating on the surface of the sea does not change place, 
and for this reason there may be installed without difficulty 
a simple oscillating float, located at the extremity of a lever, 
whose axle may thus be given a rotary motion. Such an 
idea as this, put forth some time ago by Mr. Roche, of Nimes, 
who has made some experiments with regard to this subject 
on the Mediterranean, has been taken up in a more general 
way by Mr. Victor Gauchez, in the apparatus shown in Figs. 
1 and 2, and by employing the intermedium of compressed 
air, which is stored up in reservoirs to be afterward distri- 




rapid flow of it into the reservoirs; for the waves succeed 
each other, in fact, every nine or ten seconds on an average, 
and it is necessary in this so short an interval of time to fill 
and completely empty the bell. The inventor foresees that 
the latter may have a diameter of about 25 meters with a 
total height of seven meters, and weigh, with all its ap- 
purtenances, 600,000 kilogrammes. Its travel might be 
limited to two meters, so as to suck in only a volume of 800 
or 900 cubic meters of air. It would be necessary to reduce 
the dimensions of the orifices in order to limit the entrance 
of air, and, on another hand, to provide the bell with strong 
safety-valves in order to insure of a flow of a portion of 
the air intothe atmosphere, when the pressure, having 
become somewhat high in the reservoir, would pre- 
vent the introduction of the whole volume. 

We shall not dwell on these grave difficulties of execu- 
tion ; for, in a question of such a nature, they can 
scarcely be decided by a simple calculation, and the 
model, a very careful one, by the way, constructed by 
Mr. Gauchez on a scale of one-tenth, can give only an 
approximate idea of what the apparatus will in reality 
become. However, there is reason to think that there 
is nothing insurmountable in these difficulties, es- 
pecially in the presence of the progress already realized 
in the great works of Mont Cenis and St. Gothard, 
where compressed air was employed under pressures 
that were likewise very great. And probably we shall 
one day be permitted to see, at least in a preliminary 
application, the most powerful, perhaps, of natural 
forces put at the service of the industries by means 
of Mr.. Gauchez's apparatus, which will, if necessary, 
be improved without doubt. — La Nature. 



DR. BEGNAKD'S INCANDESCENT LAMP.. 

buted as wanted. Such an arrangement presents the advan- 
tage that the power is stored up, and dangers of a stand still 
are prevented. Mr. Gauchez's apparatus consists of a float 
weighing anywhere between 40,000 and 100,000 kilogrammes, 
according to its dimensions ; of an iron compressing bell, 
connected with the float by cords passing over pulleys, as 
shown in Fig. 1 ; and of air reservoirs, withstanding a press- 
ure of twenty-five kilogrammes, located on the coast and 
connected with the compressor by special conduits (Fig. 2). 
The float rises or descends with the wave, and, in its de- 
scending motion, raises the bell through the intermedium of 
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Fig. 1.— Float and Iron Compressing Bell. 
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Fig. 3. — General Arrangement of the System, Showing the Air 
Reservoir on the Coast. 



the two cords wound in opposite directions on the pulleys. 
In this motion the belt sucks in air through apertures in the 
upper part, and when the cords slacken while the float is 
rising, it falls back by its own weight and forces theairinto 
the reservoirs. The bell is closed at the lower part by a 
rubber membrane attached to the masonry which supports 
it. The length of the chains is limited in such a way as to 
follow the tide only, from the half-swell at ebb-tide to that 
at flood-tide, supposing the highest bar does not exceed 
three meters. In this way the slightest swells are utilized, 
and those irregularities are avoided which are frequently 
occasioned by abnormal tides. 

The great difficulty that this arrangement, otherwise so 
simple, will present, will be that of preventing the exagge- 
rated heating of the air, and especially that of insuring a 



REGNARD'S INCANDESCENT LAMP. 

There has for a long time been sought a process for 
obtaining a bright light which should permit of pro- 
jections being easily made. In places where electric 
lights exist the thing is very simple; and it is also easy 
in places where there is gas, but then oxygen being 
necessary the apparatus became quite difficult to arrange 
and move about. But in all localities where even gas 
does not exist it becomes absolutely necessary to dis- 
pense with a method of teaching, which, it is generally 
agreed, is an excellent one. 

Quite recently the Minister of Public Instruction re- 
quested a special commission to design for him an appa- 
ratus that might be readily used in primary schools for 
making projections. The result of this commission's 
examination is that even if simple apparatus for projecting 
be not wanting, we are very far from having luminous foci 
sufficiently intense for obtaining somewhat enlarged images. 
Dr. Regnard has conceived the idea of obtaining a very 
brilliant light by burning a mixture of air and vapor of 
petroleum on a platinum gauze. There results from this an 
intense heat, which raises the platinum wires to a white 
heat, and thus produces a light about half as bright as that 
of the oxyhydrogen light. The apparatus is very sim- 
ple, consisting of an ordinary Bunsen burner terminat- 
ing in a little cage of platinum wire. Instead of sup- 
plying this burner with gas, there is forced into it a 
mixture of air and petroleum vapor, according to a 
process known for a long time, and utilized recently by 
the numerous inventors of thermo-cauters. A simple 
kitchen bellows or a syringe bulb is quite sufficient to 
set up the necessary current of air. In order to throw 
all the light in one direction the Bunsen burner may be 
covered with a tube having a flaring orifice, like the 
bell of a trumpet, covered very accurately with a net- 
work of platinum wire. In order to obtain an ex- 
tremely brilliant light whenever the blowing is done, 
it is only necessary to regulate the flow of the gaseous 
mixture by the ring of the burner. If, instead of using 
a bellows, the current of air be forced by a pneumatic 
machine or tromp, quite a number of lamps may be 
supplied and made to give a light having the aspect 
- and power of incandescent electric lamps for rooms, 
factories, etc., in places where no gas exists. 

Dr. Regnard's lamp is based on the Bourbouze burner, 
but is superior to that in not requiring the use of illu- 
minating gas. It has another very great advantage, 
and that is that it costs almost nothing, and even when 
j?r*r operating at a maximum the expense is only a few cents 
ii^i, per hour. It will prove of service to physicians for 
■'•••i making laryngoscopic and otoscopic examinations. 

If it be desired to give the apparatus greater constancy 
and make it serviceable for regular lighting, we sup- 
pose it would be necessary to go to a little more expense 
and increase the size of the carbureter in order that 
the impoverishment of the petroleum may not make itself 
too quickly felt. This may be accomplished by causing the 
air to bubble through one of those large flasks found in 
all drug, stores, and into which there will be put nine 
or ten pints, of the liquid. Such a flask ma,y be placed 
under the table holding the apparatus, or even further 
off. 

If it be not desirable to perform the blowing with the 
hands, there may be disposed under the table a large blow- 
ing apparatus that any one can construct by loading with a 
weight a bag filled with air. If the bag is tolerably large 
the lamp will be enabled to operate for several hours with- 
out any attention being paid to it. The petroleum product 
to be put into the carbureter is the ordinary benzine of com- 
merce. — La Nature. 
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THE DODBLE INDUCTION MOTOR. 

One of the most difficult problems in mechanics has been 
to produce a safe, compact, economical, and manageable 
motor for household and other uses requiring only a small 
amount of power. The motive force has been sought for in 
various directions, and as the latest result of experience and 
experiment, electricity has proved itself to be the most avail- 
able, and in all respects preferable to other motive agents for 
small power. Among motors employing electricity as a 
source of power we know of none so simple,, so compact, or 
so powerful in proportion to its size and weight as the dou- 
ble induction motor shown in our engraving. It is the in- 
vention of Mr. William W. Griscom, and is 
manufactured by the Electro Dynamic Com- 
pany, 121 South Third street, Philadelphia, 
Pa. 

In describing the construction, operation, 
and advantages of this motor we cannot do 
better than use a portion of the report of the 
Franklin Institute of Philadelphia, in which 
the mechanism is described as follows: 

The motor consists briefly of two semi- 
circular electromagnets, which together form 
a ring; their poles project inward, and, 
together with the wire coils, form a cylindri- 
cal tube, with which a Siemens armature 
revolves. The poles extend laterally beyond 
the ring, forming supports for the brackets 
which carry the bearings of the armature 
and the brushes of the commutator. Iu order 
to reduce the wear of the journals to a mini- 
mum, the bearings are made four times the 
i-kmeter of the shaft, and the direction of 
the wear is away from the point of nearest 
approach, so that the poles of the armature 
and magnets can never come in contact from 
this cause— a frequent source of annoyance 
and danger in former motors. 

The battery consists of six one-gallon cells, 
into each of which plunges a plate of zinc four inches 
long and two inches wide, and two plates of carbon 
exposing a like surface. 

The large amount of liquid (electropoion) is merely to save 
the trouble of frequently recharging; a battery containing 
six drachms per cell gives equal power, but for a shorter 
period. It is estimated that the battery once charged will 
continue to supply the motor with efficient power for all 
ordinary use of a sewing machine, in a private family, for 
many months, or probably one year, without refilling. It 



cotton eloths^^very rapid rate' The motor is 2}4 inches 
in diametet^pF4 inches long, arid its weight is but 2% 
pounds; it is securely attached by a light frame to the table 
of the sewing machine. The entire apparatus is simple in 
its construction, excellent in all its mechanical details, and 
its adaptability to general use is not questioned by the com- 
mittee. The battery differs from the ordinary Grenet form 
mainly in the automatic arrangement for removing the plates 
from the bath, and in the large size of the cells, holding one 
gallon of " electropoion " fluid each. 

The method of graduating the strength of the current, 
and consequent speed of the motor, is as simple as it is 




rapid deterioration when a constant use is required, is avoided 
to a great extent, while its advantages for household and 
occasional use are retained.. These advantages are : that it 
generates no gases or vapors that are practically deleterious; 
the zinc elements do not (as in other .batteries) require 
frequent amalgamation or attention, and when not in use, 
are simply raised above the fluid, and allowed to drain. 

The committee, in conclusion, recommended this electric 
motor and battery to the favorable consideration of the 
Franklin Institute, as au apparatus possessing great power 
in proportion to its size, simplicity in its construction, excel- 
lence in its mechanical details, and general adaptability to 
household use. 
This new electric motor is not onlj' the 

. most compact and powerful small motor we 

^-Jl have examined, but it is also low in price. 

Any desired information in regard to this 
motor may be obtained by addressing the 
Electro Dynamic Company as above. 



THE BATTERY. 

effective; a very slight pressure of the foot on the treadle 
suffices to start the machine as gradually as may be desired; 
the speed may then be increased, up to one thousand or more 
stitches per minute, which it is said is considerably faster 
than is now attained by professional sewing women, while 
others seldom sew more than 300 or 400 stitches per minute. 
Two forms of the battery were shown, in both of which 
the plates are automatically raised above the bath when not 
in actual use. In one form this is accomplished by means 
of a spiral spring attached to either end of the bar, to which 



Proposed Weather Charts of the 
North Atlantic. 

The British Meteorological Office, London, 
announces that the Meteorological Council 
propose to undertake the preparation, from 
observations made by incoming ship masters, 
of daily weather charts of the North Atlantic 
Ocean. The work will begin August 1, 
simultaneously with the commencement of 
the concerted meteorological observations at 
the international Arctic stations planted by 
different nationalities in Kamtschatka, Sibe- 
ria, Nova Zembla, Northern Scandinavia, 
Greenland, and Arctic America. The work 
proposed is tentative, and no signally impor- 
tant results are v anticipated in the way of 
storm warnings, owing to the fact that most 
British storms come from the west, whence 
their formation cannot be promptly reported, save as it is 
now done by the New York Herald. 

As Nature puts it, no decidedly great step is likely to be 
taken in the improvement of weather forecasting [for Great 
Britain] as regards time and precision, until either of two 
things be done, namely, till either a cable be laid to New- 
foundland, via Faroe, Iceland, and Greenland, or till science 
has taught us to moor a ship 700 or 800 miles out in the 
Atlantic, as a floating meteorological observatory, connected 
by cable with the west of Ireland. 




THE DOUBLE INDUCTION ELECTRIC MOTOR. 



is inclosed in a tight box, which, covered with a cushion, 
serves as a seat for the operator. 

The power of the motor depends upon the quantity of elec- 
tricity furnished by the battery ; this is easily regulated by 
raising or lowering the zinc and carbon plates in the exciting 
fluid. It is found that when the plates were partially 
plunged in the bath sufficient mechanical power was de- 
veloped by the motor for all ordinary requirements of a sew- 
ing machine, and when fully immersed it was more than 
sufficient to drive a large needle through sixteen layers of 



the plates are permanently fastened. In the other a similar 
result is attained by means of a counter weight on the small 
arm of the lever attached to the treadle. 

The important novel feature in this battery consists in the 
size of the cells, which thus enables it to continue operative 
without recharging for a great length of time, as the cur- 
rent is necessarily intermittent when the motor is running, 
and as the plates are frequently raised and lowered by the 
operator, to accommodate the needs of the work of sewing, 
the main objection to the ordinary Grenet battery, viz., the 



Epidemic Whooping Coitgh in London. — During the 
first four months of the current year more than 2,500 chil- 
dren were carried off by whooping cough in London. The 
epidemic began toward the end of last year, and has since 
prevailed with exceptional fatality. 



A large canoe in excellent condition has been found near 
Bex, 4,000 feet above the sea level and nearly 3,000 feet 
above the valley of the Rhone. No Lacustrine relics have 
ever before been found in Switzerland at such an elevation. 
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/7w Charge/or Insertion under this head is One Dollar 
a line for each insertion ; about eight-words to a line. 
Advertisements must he received at publication office 
asearly as Thursday morning to appear in next issue. 



New Quick Adjusting Parallel Bench "Vise, with screw 
clamp. Strictly first-class. Machine made. 4" size ready. 
Price $10.50. Address J. Thomson, 9 Spruce Street, N. Y. 

Railroad Supplies. Manufacturers 1 Supplies and Pol- 
ishers' riupplies. Send for catalogue. Greene, Tweed & 
Co., New \Tork. 

For Sale.— A Beam Engine, condensing; 34 inch cylin- 
der by 48 inch stroke; Sickle's cut-off; now developing 300 
horse power by card. Flywheel, 20 feet diameter by 36 
inch face. Can be seen running at the Brooklyn City 
Flour Mills, Jewell Milling Company, foot, of Fulton 
Street, Brooklyn, N. Y. 

Wanted.— A large DrillPress. Address James Cuddy, 
Forty-third Street, Pittsburg, Pa. 

Jordan Iron and Chemical Works, > 
N. llTH AND 5TH Sts., BROOKLYN. June 8, 1882. S 
ff. W.Johns M'f'gCo., 87 M aiaen Lane , New York: 

Gentlemen : We take pleasure in testifying to the ad- 
mirable fireproof qualities of your Asbestos Roofing. 

At a fire which occurred at our works, May 26 last, our 
Roofing resisted the action of the flames after the wood- 
work on which it rested was almost or entirely de- 
stroyed. 

We have found the roofing to be very durable where 
there is much walking upon it. Respectfully yours. 

Jordan Iron & Chemical Works. 
J. H. K.OLB, Superintendent. 

"Abbe" Bolt Forging Machines and " Palmer" Power 
Hammers a specialty. S. C. Forsaith & Co., Manchester, 
N.H. 

List 28, describing 3,600 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C. Forsaith &Co.,Manchester,N.H.,and N.Y.city. 

Cotton Belting, Rubber Belting, Leather Belting, Soap- 
stone Packing, Empire Packing. Greene, Tweed & Co., 
New York. 

Lehigh Valley Emery and Corundum Wheels are ac- 
knowledged to be the safest, freest cutting, and most 
durable wheels in use. Write for prices, stating sizes 
you use. L. V. E. W, Co., Lehighton, Pa. 

American Fruit Drier. Free Pamphlet. See ad., p. 390. 

72" Independent 3 Jaw Chucks, $42; 48", $36; 24", 
|30. Warranted best in the world, and sent on trial. 
American Twist Drill Co., Meredith, N. H. 

Ball's Variable Cut-off Engine. See adv., page 389. 

Fire Brick. T:Je, and Clay Retorts, all shapes. Borgner 
& O'Brien, Al'f 'rs, 23d St., above Race, Phila.. Pa. 
Drop Forgings of Iron or Steel. See adv., page 389. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Co., Buffalo, N. Y, 
Paragon School Desk Extension Slides. See adv. p. 389. 
Brass & Copper in sheets, wire & blanks. See ad. p. 388. 

The Chester Steel Castings Co., office 407 Library St., 
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and 
10,000 Gear Wheels, now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 

Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Rochester-, N. Y. Seeillus. adv. p. 388. 
Draughtsman's Sensitive Paper.T.H.McCollin,Phila.,l , a. 
For Mill Macb'y & Mill Furnishing, see illus. adv. p. 388. 

Something nsw and interesting in Stemwinding Per- 
mutation Locks. See adv. of D.K.Miller Lock Co., p. 389. 

Sewing Machines and Gun Machinery in Variety. 
The Pratt & Whitney Co., Hartford, Conn. 

Wanted.— Orders— Penfield Pulley Block Co., Lock- 
port. N. Y. 

Catechism of the Locomotive, 625 pages, 250 engrav- 
ings. Most accurate, complete, and easily understood 
book on theLocomotive. Price $2.50. Send for catalogue 
of railroadbooks. The Railroad Gazette, 73 B'way, N.Y. 

Steam Pumps. See adv. Smith, Vaile & Co., p. 388. 

Patent Key Seat Cutter. See page 388. 

Wanted a Superintendent; a thoroughly capable man 
who understands the malleable iron business and is com- 
petent to manage the manufacturing department. State 
experience, reference, and salary expected. Address 
" Malleable," P. O. Box 332. Pittsburg, Pa. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson & Van Winkle, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Bostwick's Giant Riding Saw Machine, adv., page 372. 

Small articles in sheet or cast brass made on contract. 
Send models for estimates to H. C. Goodrich, 66 to 72 
Ogden Place, Chicago, III. 

Latest Improved Diamond Drills. Send for .circular 
to M. C. Bullock Mfg. Co., 80 to 88 Market St., Chicago, 111. 

The Berryman Feed Water Heater and Purifier and 
Feed Pump. I. B. Davis' Patent. See illus. adv., p. 373. 

For Pat. Safety Elevators, Hoisting Engines. Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie's ad. p. 372. 

M ineral Lands Prospected, Artesian Wells Bored, hy 
Pa. Diamond Drill Co. Box 423. Pottsville. Pa. See p. 374 

4 to 40 H. P. Steam Engines. See adv. p. 372. 

First Class Engine Lathes, 20 inch swing, 8 foot bed, 
now ready. F. C. & A. E.Rowland. New Haven, Conn. 

Cope & Maxwell M'f'g Co.'s Pump adv., page 353. 

Supplee Steam Engine. See adv. p. 357. 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3033, New York city. 

C. B. Rogers & Co., Norwich, Conn., Wood Working 
Machinery of every kind. See adv., page 342. 

Pure wafer furnished Cities, Paper Mills, Laundries, 
Steam Boilers, etc., by the Multiford System of the 
Newark Filtering Co., 177 commerce St., .Newark, N. J. 

Agents Wanted.— None but intelligent and energetic 
need apply. Must furnish good recommendations, or no 
notice will be taken of sipplications. Exclusive territory 
given. Agents are now making from $10 to $15 a day. 
Address, for terms, The Infallible Coin Scale Co., 267 
Broadway, New York city. 

Improved Skinner Portable Engines. Erie, Pa. 



Jas. F. Hotchkiss,84 John St., N. Y.: Send meycufe 
free book entitled "How to Keep Boilers Clean," con- 
taining useful information for steam users & engineers. 
(Forward above by postal or letter; mention this paper.) 

SteelStampsand Pattern Letters. Thebestmade. J. 
F. VV .Dorman, 21 German St.. Baltimore. Catalogue free. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
For Power & Economy, Alcott's Turbine, Mt. Holly, N. J. 

Combination Roll and Rubber Co., 27 Barclay St., 
N. Y. Wringer Rolls and Moulded Goods Specialties. 
Presses & Dies (fruit cans) AyarMach.Wks., Salem,N.J. 

Wood-Working Machinery of Improved Design and 
Workmanship. Cordesman, Egan & Co., Cincinnati, O. 

Presses & Dies. FerracuteMach.Co., Bridgeton, N.J. 

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruitand other Can Tools. E. W. Bliss. Brooklyn, N.Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific AMEiticAis Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi- 
cal science. Address Munn & Co., Publishers, New York. 



NEW BOOKS AND PUBLICATIONS. 

Die Anna-Lise. A German Play* by Her- 
mann Hersch. With an interlinear trans- 
lation and directions for learning to read 
German. By Prof. Charles F. Kroeh. 
New York: D. Appleton & Co*. 

The second part of Kroeh 's German course. The plan 
of the course is eminently reasonable; and in carrying it 
out the author keeps always in mind the immediate re- 
quirements of the beginner. We have seen nothing 
better calculated to secure easy, rapid, and intelligent 
progress in learning to read German m 

Die Asphalt-Strassen. Von E. Dietrich, 

Berlin, 1882. Commissions-Verlag von 

Julius Bohne. 8vo, 207 pp. $2.50. 

Professor Dietrich's book describes very fully the 

crude materials, the manner of preparing the roadbed 

and footpath, the cleaning and repair of asphalt streets, 

with all the tools and machinery illustrated. 

The Silk Worm : being a brief Manual 
of Instructions for the Production 
of Silk. By C. V. Riley, M.A., Ph.D., 

U. S. Entomologist. Washington: Gov- 
ernment Printing Office. 

In this second edition of Prof essorRiley's Silk Worm 
Report (Special Report No. 11, Department of Agricul- 
ture), the author says that every year's experience with 
osage orange as food for silkworms confirms altthat 
he has said of its value. For eleven consecutive years 
he has obtained the best quality of silk from a race of 
worms fed on this plant (osage orange, Madura auran- 
tiaca). The tests made at the recent silk fair at Phila- 
delphia showed that a larger yield of silk was obtained 
from worms fed on osage orange than from mulberry 
fed worms. 

Insects Injurious to Forest and Shade 
Trees. By A. S. Packard, Jr., M.D. 
8vo, paper, pp. 275. 

This Bulletin, No. 7 of the U. S. Entomological Com- 
mission, is intended togive a hrief summary of the little 
that is known of the habits and appearance of insects 
injurious to American forest and shade trees. There is 
a vast amount of necessary work to be done in this de- 
partment of entomology; and Mr. Packard's compila- 
tion seems to be well suited to interest tree owners and 
others in taking part in the work, at least so far as to 
report observations and send specimens to the entomolo- 
gists of the department 

Conversations on the Principal Subjects 
of Political Economy. By William 
Eider. Philadelphia: Henry Carey 
Baird & Co. 8vo, cloth, pp. 316. $2.50. 

The author belongs to the American school of politi- 
cal economists whose views of the disputed questions 
of social and commercial affairs are more apt to be de- 
termined by the facts of history and the requirements 
of our national life than by the theories of closet philo- 
sophers or the interests of British trade. The discus- 
sions of International Trade and the beneficial influence 
of the protective development of home industries may 
be heartily commended to our legislators and voters. 

Comparative New Testament. Philadel- 
phia: Porter & Coates. 

A good idea well carried out. The King James ver- 
sion of the New Testament and the new revision are 
arranged in parallel columns, the most convenient form 
possible for comparison and reference. The type is 
large and clear. The volume contains a history of the 
revision; the readings preferred by the American com- 
mittee; notes, etc. 

First Lessons in Geology. By A. S. 
Packard, Jr. Providence, R. I. : Provi- 
dence Lithograph Company. 8vo, paper, 
pp. 127. 

Discusses in a popular way the action of water in 
earth sculpture and in moving materials; the geological 
action of heat; and sketches in a hasty manner the 
varying aspects of America during the several geologi- 
cal periods. It is intended to accompany the " Chautau- 
qua Scientific Diagrams," to which it constantly refers. 
The illustrations should be in the book to make it gen- 
erally useful. 

Relatorio da Administraqao geral das 
Matas relativo ao anno economico de 
1879-1880. Lisboa. Imprensa nacional, 
1881. pp. 298. 4vo. 

In addition to numerous statistics and other valuable 
tables contained in this volume, we have a series of col- 
ored plates, 16 in number, in which are shown the iso- 
thermal lines and the geological formations of Portu- 
gal, as also the regions where different species of pines, 
oaks, and other trees abound. 



BuiGnTF^«MS;OE, Some Nortii Ameri- 
can Bi'^JP 1 Beauty. By Frank R. 
Rathbun. Auburn, N. Y. : Published by 
the Author. Parts II., III., and IV. 
Each $1. 
The birds illustrated in these numbers of Bright 
Feathers are the rose-breasted grossbeak, the American 
goldfinch, and the summer warblei, giving in each in- 
stance male and female. Progressive improvement is 
shown in the coloring. 

Die Electrische Beleuchtung und ihre 
Anwendung in der Praxis; von Dr. 
Alfred von Urbanitzky. Mit 85 Abbil- 
dungen. Wien, Pest, Leipzig, pp. 215. 
Small 8vo. Price $1.00. " The Electri- 
cal Illumination and its Practical 
Use." 
This little book, which f or-ms volume 95 of Hartleben's 
chemico-technical library, devotes but little space to the 
historical development of electric lighting, and after 
discussion of when and where electric illumination will 
pay proceeds at once to describe every known form of 
electrical machine; the Gramme, Buergin, Siemens, 
Brush, Weston, Wallace-Farmer, Guelcher, Schuckert, 
Edison, etc. The secondary battery is also described. 
All the forms of lamps are also described, and the 
methods of dividing the current. In the appendix the 
cost of electric lighting is given. 

Der Praktische Eisen- und Eisenwaaren- 
kenner. Kaufmanniscbe-technische Eis- 
enwaarenkunde, von Eduard Japing. 
Wien, Pest, Leipzig, pp. 568. Small 
8vo. "The Practical Connoisseur 
of Iron and Iron Ware." 

This forms volume 97 of the above series. It is intend- 
ed as a liand book for dealers, importers, and consumers 
of iron ware. It is illustrated with 98 wood cuts. Price 
$1.50. 

Re vista General de Marina. Tomo X., 

Cuaderno 4°. Abril, 1882. Madrid, 1882. 
The number and excellence of the scientific publica- 
tions received from Spain show an encouraging advance 
in this direction. 
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HINTS TO CORRESPONDENTS. 

No attention will be paid t,o communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request thatcorrespondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from$l to $5, according to the subject, 
as we cannoi. be expected fco spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price If) cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careful to distinctly mark or 
label their specimens so aa to avoid error in their identi- 
fication. 



(1) O. F. H. asks how to bend half inch 
iron pipes into a coil 12 inches in diameter. Would it 
have to be heated? How many square feet heating sur- 
face should a coil boiler have for an engine 2 inches by 
2 inches, with 80 pounds steam, and 300 to 380 revolu- 
tions per minute? Would it run a boat 13 feet long, 2% 
feet, beam, 6 inches draught, with a 1 foot propeller, 5% 
miles an hour? A. For your coil boiler you will have 
to heat the pipe, which should be extra strong, to a full 
red, and carefully draw it to the curve you require. You 
will scarcely be able to manage more than six to eight 
inches at once. Your engine, at your statement, figures 
three-fourths of one horse power. It would have to 
turn the propeller 12 inches in diameter, 300 revolutions 
per minute, to accomplish 5 miles per hour, allowing 50 
per cent slip. We think you would fail in the speed, 
from the relative size of engine and propeller, and cer- 
tainly in the coil boiler. Fifty feet of half inch pipe 
would be equivalent to three-fourths of a horse power; 
this will make 17 turns in your coil of 1 foot in diameter. 
Yon would have to inject the water as fast as it would 
be required. This looks well theoretically, but works 
badly in practice. 

(2) A. E. B. asks: "What can we use to make 

netting or seines waterproof? A. See " Waterproofing," 
page 83, vol. xlv. 

(3) R. B. C. asks if a piece of hard steel 
is tempered to yellow, cooled, the surface brightened 
and drawn to the same color again, is the tool of the same 
temper as it was the first time it was drawn to yellow. 
I am told the steel is not any lower in temper if 
the operation is often repeated, and dispute the idea. A. 
Steel hardened and temper drawn 16 a straw color only 
will not be effective in hardness perceptibly, if it be 
polished and redrawn to a straw color only once. But 
if the operation is repeated several times, a change can 
be noticed. If the drawing be carried to the brown or 
deep straw color each time, the change in hardness will 
be still more perceptible. 

(4) A. W. M. writes: I have a portable 
engine for thrashing purposes and farm use; but it 
stands idle for six or seven months in the year. 1. Is 
there anything to put in the boiler to prevent it from 
rusting? A. If you lay up your boiler in the early part 
of winter, when it would be liable tofreeze,you may put 
into the boiler three or four quarts kerosene oil, after 
putting out all fire, and while the boiler is hot; then 



draw off all the water and as much of the oil as will run 
off, then close up the boiler tight so that no air can get 
in. Clean all the flues and put the boiler in a dry place 
in the barn or tool house, if it is a portable one. When 
you are ready to put it into use again, fill it full of water, 
get up steam, and blow out any oil that may be left in 
the boiler through the safety valve. Bo this outside of 
any building. The handling of kerosene oil around a 
fire is dangerous at any time If you can prevent the 
boiler from freezing you can do nothing better than to 
close up tight and full of boiling water and let it stand 
until you need it again. It will not rust inside. Yon 
can take care of the outside by cleanliness, oiling, and 
shelter. Oil is really better outside ofta boiler than upon 
the inside. 2. Would crude petroleum or common coal 
oil answer the purpose? Has hard or lime water any 
other bad effect on a boiler other than to scale it? A. 
Lime water does n o harm to a boiler other than covering 
the flues and shell with scale. 

(5) G. R. A. asks: 1. Is there any way to 
drill holes in plate glass? A. Can be done with a hard 
drill and spirits of turpentine— a tedious and uncertain 
process, and only for small holes. A diamond drill is 
much better and cheaper, if there are many holes to 
drill. If large holes are wanted, from a quarter inch to 
one inch or larger, prepare a piece of thin tubing of 
brass or copper, of the required size of hole, of 1 or 2 
inches in length, with a small spindle and grooved pul- 
ley attached, something after the style of the watch 
maker's bow drill. Fasten upon the plate of glass, at the 
point to be drilled, a ring of metal or wood for a guide 
to keep the tubular drill in its place, until the cut is 
started sufficiently to steady the cutter. Lay the glass 
plate horizontally, and work the drill perpendicularly 
with the bow, using one hand to steady the upper end 
of the drill stock. Feed emery (about No. 90) and water 
into the open end of the tube as fast as required. In a 
very short time you will cut a disk out of the plate. 2. 
Where to get a book containing information of steam 
engines and machinery, giving rules for reckoning power 
and speed of same, also sizes of boilers, amount of 
heating surface and steam space required for same? A. 
Burgh's " Pocketbook of Practical Rules for the Propor- 
tions of Modern Engines and Boilers." 3. How is 
the speed of gearing reckoned? Do you take the mean 
diameter of each, L e„ to center of teeth of each cog, 
and reckon same as pulleys? A. In planning gearing 
to work) together, the diametersof the pitch lines are 
always considered; but in laying out the teeth, it is often 
found that the required number of teeth do not exactly 
match on a given pitch line. In this case, one or both 
of the assignments may be varied to make the teeth 
match. In laying out speeds for general machinery the 
computations are made by the relative number of teeth 
in the various wheels. Divide and multiply the same as 
you would the diameter of pulleys, using the number of 
teeth in place of the diameters of the pulleys. 

(6) F. C. T. asks (1) what I can use as a 
flux while brazing cast iron? A. Cast iron can be brazed 
with brass by using borax rubbed upon a slate with 
water and a little caustic soda. Have the surfaces 
clean either by file scratching or grinding; rub the 
ground borax and soda well between the surfaces; tie 
the pieces closely with wire, and place the brass solder 
upon the top, so that it will not melt until the iron is 
hotenongh to take it. A better solder can be made by 
melting ordinary brass with one-sixth of its weight of 
block tin, and pouring it slowly into water, which will 
separate it into granules that are very convenient for 
use. *2. Whether I should use common brass or brazing 
solder? I have tried borax, but it won't do. It all runs 
off the iron as soon as it becomes liquid, and acts like 
water thrown on a greasy surf ace,and the brass acts the 
same way as soon as it melts. It will not sweat into 
the joint at all, but run off to the fire. What is the mat- 
ter? A. Silver solder or coin is still better, but expen- 
sive for large work. Heating the work quickly will 
melt the solder before the iron is hot enough to receive 
it, when the solder will roll off. 

(7) M. J. S. asks: How can I'make a ther- 
mostatic bar, so that I can regulate the heat in an in- 
cubator and maintain it at about 100°? A. Take a 
strip of sheet steel and a strip of sheet brass, about one 
inch wide and one-thirty -second of an inch thick, and 
from one to two feet long. Tin one side of each and 
bind the tinned sides together; heat and solder the 
pieces together with pure tin. Take off the wire 
binding, and screw one end fast inside of the incu- 
bator. This will be your thermostatic bar, having 
a considerable range, according to its length. The free 
end can be attached to a delicate shutter, which will 
operate as a ventilator; or to close and open the warm 
air passage, as you may find best upon trial. If you find 
the above combination not strong enough, you may 
make the pieces a little thicker, but the range will also 
be smaller. A glass rod or strip of plate glass and a bar 
of zinc abouttwofeetlong,withoneend of each clamped 
together, the other ends fastened about one inch apart, 
have a great range, and have been used very success- 
fully as a registering thermometer— their difference 
of expansion being greater than any two metals. 

(8) E. E. M. writes: Considerable anxiety 
in this part about the "Wells comet." Would you 
please inform me through inquiry column of the Scien- 
tific American, when the above comet can be seen 
with the naked eye— where, and the exact time of 
night? A The "Wells comet" does not show as well 
as expected. It has only been seen with the telescope, 
close to the horizon on the sun's track just after sunset. 
It may show up brighter after it passes its perihelion . 

(9) A. S. asks: Can you recommend some 
apparatus or beer faucet to prevent beer becoming flat 
in the keg after tapping if not drawn off in a short 
time? A. Where such beverages cannot be drawn off 
within a few hours after tapping it is best to tap from 
barrels in the cellar by means of an air pressure pump 
and connecting tubes. There are several patented 
faucets in the market See our advertising columns and 
Hints to Correspondents. 

(10) T. C. H. asks: Is all lead pipe manu- 
factured by hydraulic pressure? A. As a rule it is. 
There may be casesln the country where the drawn head 
pipe cannot be obtained, that short pieces are made by 
hand, 

(11) J. F. writes: 1. My friend says that 
the center of a shaft does not turn; I say it does. Which 
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is right? A. Every physical part of any solid body 
turning upon an sixis or center, moves; but the axis or 
center being an imaginary line only, is not supposed 
to turn. 'There is a quibble in the argument, which we 
think you will be able to divide with your friend. 2. 
How long does it take the planet Jupiter to make a revo- 
lution around the eaith? A. The earth revolves to the 
same relative position in regard to Jupiter and the sun, 
in about 398 days. 3. How long does it take Venus to 
make a revolution around, the earth? A. Yenus does 
not revolve around the earth, but swings apparently 
like a pendulum across the heavens as it revolves 
around the sun in an orbit inside the earth's orbit. It 
becomes evening star, or comes to the same position in. 
regard to the sun and earth, every 584J^ days. 

(12) L. N. S. asks how to keep steam boiler 
from corroding. I have seen in your paper a prescription 
for that purpose, but have forgotten what it waa. The 
boiler is new, and I want to keep it clean. A. If you are 
using clear hard water, your boiler will become coated* 
upon the inside with lime. Blow off daily, at least one 
cock. Clean out by washing and scraping once a month, 
or once in two months if there is but little incrusta- 
tion. Put into the boiler a day before cleaning about 
one quart of tanner's liquor or a strong decoction of 
tan bark, oak, or hemlock per horse power. If this is 
not to be had then use one half pound caustic soda or 
potash to the horse power. Dissolve the soda or potash 
in water, and pump it into the boiler through the usual 
channel, as also for the tanners' liquor. The day's boil- 
ing will dissolve and crack off the scale, so that the 
boiler can be readily washed out. If you are using 
water that is considered soft, such as creek or river 
water, you may not need one-half the above quantity, or 
possibly nothing but thorough washing out every two 
or three mouths. 

(13) C. W. P. asks: Will you inform me 
through the columns of your valuable paper, the Scien- 
tific American, wherein English steel comes into com- 
petition with American, and in what particular lines of 
manufacturing it does so most successfully? A. We 
do not think that English steel now holds a successful 
competition against American steel, especially in the 
grades that are much used. The vast increase in<he 
American steel trade during the past few years, the 
ingenuity displayed in economizing machinery and 
labor to meet the increasing demand, have brought 
prices low enough to command the market. Our ma- 
chinery, tool, and heavy spring steel is now fully equal 
In performance to the English, and ranges from 10 to 
20 per cent less in price. The only kinds of foreign 
steel that have little or no competition here are the 
"Mushet steel," which is an alloy, and cannot be worked 
except in the forge and upon! the grindstone; it is very 
tough, and is growing in favor for rough work; and the 
fine kinds of spring and Swiss steel, much used Tor 
clock and watch springs, gravers, and very small turn- 
ing tools. More skill is required in the working, hard- 
ening, and tempering tools than falls to the lot of most 
machine shop blacksmiths. It is not advisable to put 
into the shop two or three brands of tool steel that 
requires to be often reworked and tempered. Take the 
advice of some large dealer in steel as to the kinds of 
steel sold for various uses; you can generally rely upon 
it. 

(14) M. L. S. writes: I wish to devise a 
large cog wheel to be operated by a smaller wheel and a 
crank turned by hand. The large one to have attached 
to it a draw and rope, which will lift 1,000 pounds, from 
a depth of 500 feet. The machine to be worked by one 
or two man power. Please inform me what must be 
the circumference, weight, and number of cogs in large 
and small wheels. A. A mau can exert upon a crank 

15 inches long, or a swing of 30 inches, a lifting power 
of 30 pounds for ten hours with occasional rests. With 
the above crank, a pinion of 6 inches diameter at pitch 
line, working in a wheel of 6 feet diameter and wind- 
ing drum of 1 foot diameter, a man will hoist 1,000 
pounds from a depth of 500 feet in one hour and forty 
minutes. If you make a double crank for two men, you 
can make the drum larger so as to accomplish the task 
in one hour. Make 18 teeth in pinion; 216 teeth in the 
large wheel, 2 inches face for both. Cannot give the 
weight without making a detail drawing. You should 
decide as to the kind of rope you will use before you lay 
out the wheels. A hemp rope will have to be 1*4 inch 
orlj^ inch diameter for safety for such aload. Theone 
foot drum would have to be 20 feet long to wind up 500 
feet, unless you double up, which is injurious. If you 
can make the drum 3 feet diameter and 7 feet long, and 
put in a pair of intermediate gears to increase the power 
three times, you will have a more proportionate ma- 
chine. The first pinion may be4 inches, geared into a 
12 inch wheel, and the 6 inch pinion into the 6 foot 
wheel. With this combination, the faces of the first 
and second should be 2 inches and the third and fourth 
should be 3 inches for safety. If you use wire rope, the 
drum should not be less than 4 feet diameter, wire rope 
five-eighths inch diameter, which would require the 
drum to be only 30 inches long. In this case you must in- 
crease the ratio of power in the gearing to suit the 
diameter of drum. 

(15) R. L. M. asks: Can you inform me if 
there is any way of testing cutlery while purchasing 
without injury to the looks? If so, what is it? A. An 
examination of general appearance, in workmanship 
temper, character of edge, etc., are generally sufficient 
to enable a buyer to form a fair opinion of such goodij. 
We know of no chemical or other special test applica- 
ble. 2. Also, can you give me a good receipt for silver 
plating? A. You will find good silver plating formula?, 
etc., in Supplement, No. 310. 

(16) F. and T. risk: Would a steam launch, 

16 feet in length, 4 feet 3 inches breadth of beam, and 2 
feet deep, be a safe craft for two men to use in and 
about the inlets near Eockaway and Long Beach, and 
would she be able to make the trip from this city? 
What weight, including boiler and engine, would she 
carry? What power would be required to get the great- 
est speed practical in such a craft? Would we require 
a license to run her? A. We should consider the boat 
coo small to be efficient with steam power. You would 
require a licensed engineer to run the boat, and proba- 
bly the boat would have to be inspected and licensed. 



(17) P. S. M. asks: W*f#fihe immersion 
of the lower end of a lightuing^^S'Ta.a leaching cess- 
pool, which always contains more or less water, make a 
good ground connection? The cesspool receives the 
waste from the house, and, therefore, the water is some- 
what greasy. Would such greasy nature interfere with 
conduction? A. The lower end of the rod should be 
attached to a metallic conducting surface that has an 
area of at least eighteen superficial feet in contact with 
water or moist earch. The mere insertion of the rod in 
the liquid, say for four feet, is, therefore, not a proper 
earth connection. Allowing the rod to be three-quarters 
of an inch square such insertion would only give an 
area of a little more than one superficial foot in coniact 
with the liquid, instead of eighteen feet as required. 

(18) A. W. says: I have been trying to 
draw water from a well with one inch gas.pipe. Itis 
18 feet from elbow to the water, and the pipe rises 3 
feet in the first 300 feet, and falls 36 feet in the next TOO 
feet. I filled the pipe from the highest point and then 
plugged it, and opened both ends at once, and it ran 
about twenty minutes and then stopped. I can draw 
water through it with a Douglass pump, but it will not 
flow. Is 15 foot fall too little to overcome the friction 
in 1,000 feet of pipe; or what is the matter? A. The 
friction in the long length of pipe is too gr< at for the 
pressure, when it acts as a siphon. With the pump you 
have nearly double the pressure to force the water 
through Lhe pipe. It may be there is an air leak in the 
pipe, which would soon stop the operation of a siphon. 

(19) H. D. B. asks: Can you please tell me 
which is the fastest steamboat in the United States, 
where wasit built, what line does it belong to, and how 
fast does it go? A. We know of no fastersteamerthan 
the Mary Powell, a fine passenger vessel now running 
daily on the Hudson River, between New York and 
Rondout. This boat, we believe, realizes an average of 
twenty-two miles an hour. 

(SO) H. and S. ask how the mould boards 
of plows are tempered so as to leave them in their proper 
shape, or rat her to keep them from springing while tem- 
pering. A. Steel mould boards should be annealed 
before hardening, and receive their final fit, so that 
there should be no hammer-hardened surfaces or bend- 
ing strains in the steel when it receives its heat for 
hardening. They must be dipped plumb, so that the 
water will touch both sides of the plate even, or at the 
same time, and not quickly, but rather slowly, with the 
point end down. If they spring, in spite of these pre- 
cautions, yon can heat the plates to about 300° Fab., 
and clamp them quickly to a former of the proper 
shape, and cool them with warm water. This will not 
draw the temper materially, and works well where ac- 
curacy is required. Itis supposed, of course, that you 
use a low grade of steel, and do not draw temper. If 
you use oil instead of water for hardening, the same 
precautions apply. 

(21) GI-. J. R. asks: Does steel get larger or 
smaller in hardening? A. It gets both larger and 
smaller; in fact, so erratic is its nature under various 
forms, and the variety of ways of heating and harden- 
ing, that nothing but a careful study and trial of the 
articles that you wish to harden will give you any exact 
knowledge of its tendencies. For instance, a ring die 
f ~*v punching boiler plates made of Krupp steel and fitted 
into its socket, say 2 inches or 2J^ inches diameter, will 
not enter after hardening by about the one-hundredth 
of an inch. A 2 inch pipe die of English steel shrinks 
a little over one-hundredth of an inch upon the inside. 
As a general principle rings shrink and solids swell. 
Blocks cut from hammer-drawn flat steel are f oundj to 
swell across the grain and shrink with the grain. 

(22) A. M. S. asks: 1. What is the best 
method of quickly and thoroughly removing scale from 
steel forcings after annealing in wood or charcoal Are? 
A. Treat your forgings to a bath of hydrochloric 
(muriatic) acid and water, one part acid to eight or ten 
parts water, for from one to three or five hours, accord- 
ing to requirement of surface and strength of acid bath. 
If the work is small, a stone jar answers well. Use the 
mixture continuously, adding acid and water as may be 
required. If your work is large, you can swab the work 
over with a stronger acid, as is done with sulphuric acid 
upon cast iron. 2. Also of removing oil after " burning 
off " in tempering? A. For removing oil, dip the tem- 
pered work in a hot solution of caustic soda, then in 
boiling water, and dry quickly. 

(23) H. II. B. asks: 1. What is tbe best 
thing I can use on rubber belting to prevent slipping? 
I have been in the habit of usingcastor oil and rosin, 
but 1 find that it causes the rubber coating on the pul- 
ley side of the belt to peel or strip off. My belts run 
where the temperature is high and full of hard coal 
gas. An ordinary leather belt will rot out in a very 
short time when run in this same hot room; but we 
bought a second-hand belt that was saturated with some 
sort of oil, so much so that it dripped from it for months; 
and it is in a good state of preservation to-day after four 
years' hard work. A. Use no oil of any kind upon 
rubber belting. Rub the belt with a piece of beeswax. 
Itis the best for both leather and rubber be-lting. It 
does not require to be piled on; a little occasionally 
will make even a loose belt do large duty. 2. Is there any 
common oil that I can soak my lacings in to preserve 
them, as they rot out in about two months now? A. 
The only proper oil for lacings is that used by the tan- 
ners in dressing the leather, which is "neat's foot oil." 
Your lacings will keep well by wrapping in strong 
brown paper, and putting in a close drawer out of the 
influence of light and air. 3. What works can you re- 
commend for the study of electricity, beginning at the 
first principles? A. ** Ganot's Physics," " Prescott's 
Electricity and the Electric Telegraph," " Gordon's 
Electricity," also back number of the Scientific Amer- 
ican and Scientific American Supplement. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

E. A. W.— It is a variety of chalcedony. If found 
in any considerable quantity and in large clear pieces 
it can be used for making articles of ornament,such as 
clocks, vases, etc. 



COMMUNICATIONS RECEIVED. 
On the Liver Fluke. By R. W. S. 
On the Explosion of a Sawmill Boiler. By H. J. B. 
On Thunderbolts. By E. F. D. 
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INDEX OF INVENTIONS 

EOS WHICH 

Letters Patent of the United States were 
Granted in tbe Week Ending 

May 30, 1882, 

AND EACH BEARING THAT DATK. 

[Those marked (r) are reissued patents.] 



A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
since I860, will be furnished from this office for 25 cents. 
En ordering please state the number and date of the 
patent desired and remit to Munn & Co., 261 Broad- 
way, corner of Warren Street, New York city. We 
also furnish copies of patents granted prior to 1866 ; 
but at increased cost, as the specifications not being 
printed, must be copied by hand. 



Addressing machine, Belknapp & Robillard 258,544 

Adzes, die for making, W . Evan s . ... 258,570 

Alkaline solutions obtained in the manufacture 

of soda, purification of. E. Carey et al 258,850 

Amalgamating gold and silver ores, apparatus for, 

W. Hamilton 258,578 

Anaesthetics, administering, Cooper & Dennis 258,632 

Animal trap, C. S. Hensley 258,647 

Annunciator, electrical, F. E. Fisher 258,735 

Anvil and vise, combined, J. J. Glover 258,855 

Axle box, car, J. O. Scott ... 258,813 

Axle, carriage, A. E. Smith 258,680 

Baseboard, adjustable, C. H. Willson 258,837 

Battery. See Galvanic battery. 

Bed bjttom frame, Thompson & Wells 258,613 

Bed bottom, spring, W. L. Phillips 258,595 

Bed, folding, E. M. Bement 258,847 

Bell, gong, R. McShane 258.787 

Bicycle, M. G. Crane 258,559 

Billiard cue, H. A Bowne 258,702 

Bit stock, W. A. Ives 258,764 

Blackboard and map case, combined, A.C. Elliott, 258,635 
Board. See Base board. Electric switch board. 

Plow Mould board. Telephone exchange 

switch board. 

Boat plug. G. A. I^eavitt, Jr 253,775 

Bolt and key fastener, combined, W. White 258.833 

Bookcase, E. R. Young 258.844 

Boot and shoe crimping machine, J.W. D. Fine Id, 258,734 

Boot or shoe holding jack, E. Bertrand 258,696 

Boring machine, V. Cox 258,716 

Bottle washing machine, K. Hof mann 258,579 

Box. See Work box. 

Bracket. See Roofing bracket. 

Brake. See Car brake. Carriage brake. "Vehicle 

brake. 

Brick burning kiln, J . Johnson , . 258,583 

Brick compound, Are, E. A. Martin 258,661 

Brush case, blacking, A. L. Seabury 258.815 

Buckle, E. A. Cooper 258,715 

Bureau, etc., G. F. Richardson 258,604 

Burner. See Lamp burner. 

Button, B.Fischer.... 258,853 

Can. See Creaming can. 

Car brake, automatic, D. Torrey 258,6i5 

Car coupling, J.M.Bailey 258,541 

Car coupling. J. C. Blocher 258,848 

Car coupling, P. M. Bracelin 258.550 

Car coupling, S. Bray 258,704 

Car coupling, E. W. Grant. 258,746 

Car coupling, H. G. H. Reed 258,807 

Car frame, Brant & Harris 258,703 

Car, railway, j. Patterson 258,594 

Car unloaders, nose casting for. G. W. Rolph 258,606 

Carding engines, mechanism for operating doffer- 

combs of, P. Laflin 258,656 

Carding machine top flat, W. E. Whitehead 258,620 

Carpets, tumbling reel for cleaning, T. A. Nay lor. 258,796 

Carriage brake, W. R. Mortimer 258,793 

Carriage curtaiD fastening, W. H. Weaver 258,831 

Carriage top clamp, B. B. Noyes 258,798 

Carrier. See Cash carrier. 

Case. See Book case. Brush case. Check case. 

Packing case. Sample exhibiting case. 

Cash carrier, automatic. W. S. Lamson 258,584, 258,585 

Chain, drive. D. O. McKernan 258,863 

Chair. See Opera chair. 

Check case. J. S. Crane ." 258,717 

Chuck jaw, reversible, C. Maduell 258,783 

Churn, W. D. Leavitt 258,658 

Cigar, T. S. Luby 258,781 

Cigar box catch, J. B. Margott 253,788 

Cigar lighter, E. A Parker 258,799 

Clamp. See Carriage top clamp. Rope clamp. 

Cloak, reversible, H. F. Bindseil 258.697 

Clock bell, G. W. & A. C. Sanf ord 258,609 

Clock dial, J. R. Payson, Jr 258,801. 

Clocks, electric motor for, L. H. Spellier 258,818 

Clothes bars, folding, J. S. Gourley 258,745 

Clothes pin, J. T. Haskins 258,644 

Clothes pounder, C. & T. Hamshaw 258,643 

Clutch, friction. O. E. Wait 258,686 

Coffee pot, J. McAnespey 258,786 

Colander and fruit press, combined, L. Browniow, 258,707 

Collar fastening, horse, A. B. Robinson 258.677 

Coop, chicken, D. E. Davis 258,718 

Corset, W. S. Allen 258.622 

Cotton gatherer, hand, B. F. Lamb 258,657 

Cotton gin brush cylinder, E. Van Winkle 258.618 

Cotton gin condenser, Burdine & Brewer 258,849 

Coupling. See Car coupling. Thill coupling. 

Lightning rod coupling. 
Cranberry reaperand detacher, C. W. Heisley.... 258.754 

Creaming can, E. B. Clement 258,714 

Crib, convertible, J. W. Barton 258.694 

Cultivator, T. C. Dodsworth. 258,724 

Cushion. See Vehicle cushion. 

Damper regulator, automatic, J. W. Funck 258.639 

"Dentist's flask, E. H. Locke 258,858 

Desk, school, G. Dinsmoor 258,721 

Detachable handle for utensils, Neider & Gross- 

mann 258,591 

Detector. See Time detector. 

Diaphragm, separating. G. B. Whiting 258,835 

Disinfecting apparatus for water closets, H. 

Blackman 258,699 

Ditching machine, F. Pidgeon 258,596 

Door hanger, W. F. Berry 258,547 



E. 



Door hanger and pulley, C. W. Pierce 

Door or window frame. C. H. Willson 

Door spring, M. C. Mohr 

Drill. See Rock drill. 

Dustpan. W. N. Clark etal 

Eccentric, adjustable, J. B. Barrody 

Egg tester. T. H. B. Sanders 

Electric individual signal apparatus, C 

Buell 

Electric individual signaling apparatus, C. E. 
Buell 

Electric machine, dynamo, E. J. Houston. .258,648, 

Electric machine, dynamo, H. J. Miiller 

Electric machine, dynamo, W. S. Parker 

Electric switch board and plug, D. Dewar 

Elevator. See Mail elevator. 

Elevator gate, automatic, B. C. Vanduzen 

Elevator safety apparatus, C. W. Baldwin 

Elevator safety apparatus, self-acting, J. McCar- 
roll (r) 

Engine. See Rotary steam engine. Steam engine. 
Traction engine. Wind engine. 

Envelope, D. Lubin. 

Envelope for ice cream, etc., non-con due tin g, M. 
T. Fussell 

Exorcising apparatus, J. M. Laflin 

Expansion joint, J. J. Moss 

Express signal call, II. S. Stix. ... 

Fan, G. Brueck 

Fan, automatic, T. Heaton 

Fan, fly, T. A. Martin 

Farmgato, G. I. Biynn 

Feathers for bedding, apparatus for preparing,©, 
A.&G.W. Sammet 

Fence, barbed, J. & W. M. Brinkerhoff 

Fence, portable, D. B. Wagner.... 

Firearm, breech-loading, F. Hummel, Sr 

Firearm, magazine. W. H. Elliot 

Flask. See Dentist's flask. 

Flatiron heater, 1. R. Angell 

Forging carriage bolts, machine for, Q. & J. T. 
Golcher 

Forging hammers, machine for, W. Evans 

Frame. See Bed bottom frame. Car frame. 
Door or window frame. 

Fruib kicking implement, C. Allen 

Furnace. See Locomotive furnace. 

Galvanic battery, J. Kidder 

Game piece and method of exhibiting the same, 
J.Storck 

Gas, apparatus for the manufacture of combusti- 
ble, E. Langen 

Gate. See Elevator gate. Farm gate. Self -open- 
ing gate. 

Glassware, ornamentation of, P, Rhind... 

Globe for electric and other lights, glass, J. D. 
Muller 

Glove fastening. J. Wodiska. 

Grain binder, C. Young 

Grinding mill, G. & A. Raymond 

Grinding mill, G. K. Smith 

Grinding or polishing wheel, C. V. Hunt 

1 1 air fronts, forming waved, J. B. McCarthy 

Halter, E. Barnard 

Handle. See Adjustable handle. Saucepan han- 
dle. 

Hanger. See Door hanger. Plumber's pipe han- 
dle. Shaft hanger. 

Harrow, E. P. Lynch 

Hatchets, die for making. W. Evans 

Heater. See Flatiron heater. 

Hoisting, stand frame for. W. S. Blunt 

Holder. See Rein holder. Sash holder. Shade 
holder. Spooling machine bobbin holder. 

Hook. See Whiffletree hook. 

Hoop cutting machine, barrel, J. B. Pike 

Hosiery, method of and apparatus for exhibiting, 
J. M. Kennard 

Hot and cold air register, R. S. T. Cissel 

Hub fastener, N. Clark 

Ice machine, G. W. Stevens... 

Ice, manufacture of, w. w. Dusenbury.... 

Ice marker and plow, J. B. Fischer 

Insulating material for electrical conductors, F„ 
Bore! 

Jack. See Boot or shoe holding jack. Lifting 
jack. Painter's jack. 

Jeweling tool, W. B. Atkinson 

Jewelry cjitch, P. A. Leimbach 

Joint. See Expansion joint. Universal joint. 

Kiln. See brick burning kiln. Limekiln. 

Kitchen cabinet, W. K. Craig 

Lamp, W. Scott. 

Lamp burner, W. L. Home 

Lamp cap. miner's, H. F. Pearce 

Lamp, electric arc, C. A. Hussey 

Lamp, electric arc, R. J. Pratt 

Lamp, electric arc, E. Thomson 

Lamp, electric incandescent, E. Berliner 

Lamp, electric incandescent. J. H. Guest 

Lamp stand, T. Garceau 

Lamp support, H. Raupp 

Latch, gate, P. J. W inn (r) 

Lathe tail stock, turning, A. Hyde 

Lathe, watchmaker's, D. L. I'etitpierre 

Leather scouring, setting, or glassing machine, F. 
A. Lock wood 

Lemon squeezer, A. Schlapbach 

Lifting jack, J. Church 

Lighting rod coupling, W. B. Munn 

Limekiln, J. Druecker 

Link, attachment, J. M. Dodge 

Locomotive furnace, T. A. Buckland 

Locomotive recorder, A. L. Pouget 

Locomotive sand distributer, P. B. Viele 

Loom warp-stop mechanism, T. B. Rider 

Lubricating journal, G. Kratz 

Mail elevator, J, w. Paine 

Mandrel, expanding, J. G. Pope 

Manger, C. H. Willson 

Measure, earthenware liquid, J. W. Young 

Meat for transportation, packing, C. E. Denny.... 

Mechanical movement, J. A. Johum 

Mechanical movement, J. H. Osborne 

Metal tubes and pipes, machine for making, S.Fox 

Middlings detacher, C. Brown 

Mill. See Grinding mill. Roller mill. Windmill. 

Mail packer register, G. L. Williams 

Milling cutter blank, M. G. Crane 

Motion, device for converting reciprocating into 
rotary, J. W. Chamberlain 

Motive mechanism or gearing, O. N. Eaton 

Motor. See Steam motor. 

Mowing machine, C. W. Cheney 

Mug, shaving, P. H.Leonard 

Musical instrument, mechanical, O. H. Needham, 

Naphthaline into a form for carbureting, manu- 
facturing, Livesey & Kidd 

Neckwear shield and fastener, A. Komp 

Oil tank protector, W, J. Hall 

Opera chair, folding, A . W. Adams B 

Organ coupler, J. R. Lomas DDD0 . 



258,597 

258.839 
258,791 

258,631 

258,693 
258,811 

258,627 

258,625 
258.649 
258,864 
258.800 
258,561 

258.827 
258,691 



„ 10,127 



258,861 

258,640 

258,773 
258,794 
258,820 
258,708 
258,753 
258.785 
258,624 



258,607 
258,706 

258,830 
258,759 
258,731 

258,689 

253,641 
258,569 



258,846 
258,857 
258.821 
258.774 

258,808 

258,795 

258,842 
258.687 
258,867 
258,817 
258.760 
258.662 
258,543 



258,782 
258,568 



258,804 

258,767 
258,629 
258,557 
258.682 
258,566 
258,637 

258,549 



258.690 
258.776 



258,851 
258,678 
258,758 
258.802 
258,581 
258,805 
258,684 
258.546 
258.747 
258,571 
258,674 " 
10,128 
258,582 
258,669 

258,659 
258,812 

258.556 
258.590 
258,725 
258.722 
258,709 
258,672 
258,828 
258,605 
258.655 
258,668 
258,598 
258,338 
258,845 
258,719 
258,653 
258,593 
258.740 
258,552 

258,836 
258,560 

258,712 
258,728 

258,555 

258.777 
258,667 

258,778 
258,769 
258,749 
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Package covering, J. VV. Marsh 

Packer, oil well, S. R. Dresser 

Packing case, R. S. Jennings (r) = . 

Pad. See Saddle pad. 

Paint compound, W. J. McDonald 

Painter's jack, carriage, E. Cook ...,,., 

Pan. See Dust pan. 

Paper box machine, A. Stearns 

Paper collars, machine for folding and pasting the 
ends of, E. Cary 

Paper cutting machine, A . Malm 

Paper, manufacture of, C. M. Burnett 

Paper pulp pails, form for making, D. C. Jones 

Pianofortes, sounding board for upright, F. Pitt.. 

Pianos, repetition action for, J . Hardman 

Pin. See Clothes pin. 

Piston, J. Preston 

Plane, edge, L. D. Busell 

Planter, Byers & Knight - 

Planter, seed, L. E. Porter 

Platform. See Stove platform. 

Plow mould board, J. Quin 

Plow wheel, sulky, T. M. Bissell 

Plumber's pipe hanger, E. C.'Ford. 

Pot. See Coffee pot. 

Potatoes, apparatus for separating the skina from 
the pulp of, G. II. Edwards 

Pottery press, D. Pike 

Power wheel, cable, E. D. Haven 

Press. See Pottery press. Printing press. 

Printing press, lithographic, J. Krayer 

Protector. See Oil tank protector. Tree protec- 
tor. 

Quartz crushing and pulverizing machine, J. B. 
Sweetland 

Railway clutches, guide rail for rope, C. S. Drake. 

Railway frog, Eccles & O'Melveney 

Ritilway signal, electric, T. A. B. Putnam 

Railway signals, magneto-generator for, W. W. 
Gary 

Railway switches, etc., electric safety appliance 
for. T. A. B. Putnam 

Railway trains, electrical connection for, J. B. 
Low 

Railways, apparatus for covering slots in cable, C. 
S.Drake 

Railways, attachment for wire rope, C. S. Drake. . 

Reflector, C. XV . Jenks 

Refrigerating bottle safe, P. Kearins 

Refrigerator, G. J. Ilarrer 

Register. See Hot and cold air register. Mill 
packer register. 

Regulator. See Damper regulator. 

Rein holder, R. E. Shannon 

Rock drill. E. A. Armstrong 

Roller mill, Wescott & Earns 

Roofing bracket, S. Woodard 

Rope clamp. T. Samson 

Rotary steam engine, E. W. Ellsworth 

Ruling machine, S. A Grant 

Saddle pad, F. A. Hake 

Safe. Are and burglar proof, H. Gross 

Safety pin catch, S. Moore. 

Sample exhibiting case. J. C. Scott 

Sandpapering wheel rims or fellies and other arti- 
cles, machine for, Brown & Holt 

Sash holder. H. A. Stone 

Saucepan handle, C. Ezard 

Saw jointing machine, E. Holderman 

Scale, automatic, B, C. Meyer 

Screen. See Window screen. 

Seeding machine and cultivator, Thomas & Lud- 
low 

Self-opening gate, W. R. Hambleton 

Sewage, apparatus for the disposal of, A.S. Glover 

Sewing machine, A. J. Hurtu 

Sewing machine, Hertu & Hautin (r) 

Sewing machine attachment, H. Fisher 

Sewing ^machine needle blanks, mechanism for 
grooving, P. M. Beers 

Sewing machines, automatic presser-foot lifter 
for, 0. G. Stratton ..."... 

Shade holder, C. Maschmeyer 

Shaft hanger, E. G. Gibson 

Shafts device for clamping wheels or pulleys upon, 
A. Newell 

Shearing attachment for heading machines, T.J. 
Bray 

Ship railway and dry dock J. B. Eads 

Shirt, reversible, D. Lubin 

Shoe soles, device for beating out, S. W. WinsloWj 

Signal. See Railway signal. 

Skate, Tracy & Hart 

Soil, to obtain useful products therefrom, treat- 
men of prairie, C. L. Fleischmann 

Speed regulator, F. T. Mallon 

Spoke tenoning and chamfering machine, Doane 
& Bugbee 

Spooling machine bobbin holder. T. C. Entwistle 

Spring. See Door spring. Vehicle spring. 

Springs and rings, machine for making, E. F. Lan- 
dis 

Stamp cabinet, rubber, J. Murdock, Jr 

Stamp, hand, J. Murdock, Jr 

Stand. See Lamp stand. 

Steam boiler, Are tube, D. Renshaw 

Steam engine, J. W. Plimpton 

Steam engine, Vallotton & Leeuay 

Steam motor, S. W. Hudson 

Steam pipes drainage apparatus for, A. B. Seward, 

Steam table, J. W. Hyatt 

Steering mechanism, N. Richardson 

Stove and Are grate, Franklin, A. Greenaway. 

Stove and range grate, T. Kearns 

Stove, car, VV. H. Baldwin 

Stove, oil, O. E.Clark 

Stove, oil-gas, T. E. Dudley 

Stove, petroleum cooking, C. Riessner. 

Stove platform, tile, E. W.L.Rice 

Sugar, manufacture of milk, L. H. Witte 

Superheating steam or heating air, apparatus for, 
S. N. Carvalho (r) 

Suspender end, J. C. Hyde 

Table. See Steam table. 

Tannin extracts, manufacturing, P. Gondolo 

Tannin extracts, process of and apparatus for the 
manufacture of, P. Gondolo 

Telegraph, duplex, J. E. Fenn 

Telegraph keys, circuit closer for, J. A. Timmer- 
man 

1'eiegraph line, underground, D. Brooks (r) 

Telephone exchange switch board, Ross & Twiss.. 

Telephone exchanges, signaling apparatus for, J. 
G.Smith 

Telephone systems, individual signaling appara- 
tus for, C. E. Buell 

Telephone transmitter, Q-. M. Hopkins 

Thill coupling, I. G. Bower 

Tile machine, drain, G. S. Tiffany 

Time detecter, electric. J. E. Richards 

Tinman's furnace, J. F. Lockwood 

Tobaeco sweating apparatus, W. Foss. 



258,565 
10,126 

258,663 

258,558 

258,819 

258,711 
258,862 
258,710 
258,654 
258,670 
258,751 

258.599 
258,628 
258,554 
258,671 

258.806 
258,698 
258,638 



258,730 
258,865 
258,645 

258,770 



258,822 
258.562 

258,729 
258,600 

258,742 

258,601 



258.564 
258,563 
258,652 
258,765 
258,752 



258,679 
258,623 
258,832 
258.843 

258.608 
258.732 
258,642 
258,748 
258,577 
258.792 
258,814 

258,553 
258,611 
258,733 

258,755 
258,789 



258,824 
258,750 
258,744 
258,761 
10.125 
258,736 

258,695 

258,612 

258,587 
258,572 

258,797 

258,705 

258,727 
253,860 
258,621 

258,685 

258,737 
258,784 

258,852 
258,567 



258,586 
258,665 
258,666 

258,675 

258,866 
258,617 
258.580 
258,816 
258,762 
258,805 
258,576 
258,769 
258,542 
258,630 
258,726 
258,676 
258,602 
258,841 

10,124 

258,763 



258.574 

258,636 

258,825 
10,123 

258,868 

258,681 

258,626 
258,757 
258,700 
258,614 
258,603 
258,779 
258,739 



Tongs, carpenter's flooring, W. R. Forester 258,738-p' 

Toy chariot, Kyser & Rex 258,772 

Toy, mechanical, J. L. Given 258,743 

Toy musical wheel, Kyser & Rex 258,771 

Toy picture, dissected, G. H. Ireland 258,651 

Toy pistol, C. F. Ritchel 258,810 

Traction engine, E.J. Taylor „ 258,683 

Trap. See Animal trap. 

Tree protector, T. Bower 258,701 

Truck for moving harvesters, W. II. Turner 258,616 

Truss, J. Fry 258,854 

Universal joint, J. J. Greenough 258,576 

Valve, J.O'Meara 258,592 

Valve, safety, J. R. Mitchell 258,588 

Vapor burner, J. F. Daniels , 258,633 

Vault, burial, J. F. Winchell - 258,869 

Vehicle brake, W. Claypool 258,713 

Vehicle cushion, K. W. Holmes 258.756 

Vehicle spring, C. L. Thomas 258,823 

Vehicle wheel, J. A. Schuler 258,610 

Vehicle wheel, Whitehall & Newlin.. 258,834 

Velocipede, railway, G. A. Mosher 258,589 

Vessels, construction of, T. W. Pbinney... 258,803 

Wagon, dumping, J. Mills 258,790 

Wagon running gear, 1. E. Bennett , ... 258,545 

Walls, floors, etc., moisture-proof coating and 

covering for, R. Von Petersen 258,829 

Washing machine, B. F. Fuchs 258,741 

Washing machine, J. W. Kennon, Sr 258,768 

Watch charm, W. W. Dodge 258,723 

Watch escapement, A. Heberle , . . . . 258,646 

Watering animals, I. Welty 258,619 

Wheel. See Grinding or polishing wheel. Plow 

wheel. Power wheel. Toy musical wheel. 

Vehicle wheel. 

Whiffletree hook, J. H. Huntress 258,856 

Whiffletree hook, H. M. Wilson] 258,840 

Windengine, E. Howland 258,650 

Windmill, W. N. Trumble 258,826 

Window screen, permanent, J. H. Bradford 258,551 

Wire stretchers, windlass for, R. Eastabrooks 258,634 

Work box, H. S. Dickson 258,720 

Wrench, J . E. Preston 258,673 

Yeast, making brewer's, F. Meyer 258,664 

Yoke adjuster, neck, J. A. Barnes 258,692 




DESIGNS. 

Chain, ornamental, W. W. Briggs.,.. .....12,950, 12,951 

Cloth, nap surface of, E. Einstein 18,953 

Type, music, J. J. Hood 12,952 

TRADE MARKS. 

Chocolate, vanilla, H.L.Pierce 9,428 

Cigarette paper, W. Demuth 9,418 

Cigarettes, S. Jacoby & Co 9,425 

Grain machinery, Edmands Manufacturing Com- 
pany 9,421 

Hammers, Hartford Hammer Company 9.422 

Hams, bacon, and lard, H. Denny & Sons 9,419, 9,423 

Milk, condensed, Anglo-Swiss Condensed Milk Com- 
pany ,.. 9,417 

Oil, Illuminating, Scofield.Bhurmer & Teagle 9,429 

Oiled clothing, A.J. Tower 9,430 

Periodical, J. Leffel & Co 9.426 

Ring travelers, N. P. Hicks . 9,423 

Shirts, Mar ley Manufacturing Company 9,427 

Tobacco, cigars, and cigarettes. Plug, twist, and 

smoking, T. C. Williams & Co 9,424 



Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - Si. 00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



TheOnlyPerfect^ 
Sewing-machine. 

SIMPLEST,LATEST IMPROVED^ 

MOST DURABLE 8 ' 



^ts^jm 



,.,..._._ AND MAKE HOME 
_;IFTHERE| S . -HAPPY- „„|i 

r NEWjwME Sewing a— ^3 
w,«J 'ir — £,MachineCo. 
"30 Union Square NY chicagd. ill. 

ORANGE MASS. OR ATLANTA GA. 



REFRIGERATING APPARATUS ON 

Steamships Strathleven and Dunedin.— Description of 
the refrigerating apparatus fitted on board the ocean 
steamers Strathleven and Dunedin by the Bell-Coleman 
Refrigeration Company, and by means of which these 
vessels have very successfully transported large cargoes 
of frozen meat to England from the Antipodes. Like- 
wise, a description of a new form of refrigerating ma- 
chine for cooling ships' provisions. Illustrated with 
four engravings showing details of apparatus and plan 
of arrangement on the vessels, and perspective view of 
the machine for cooling ships' provisions. Contained in 
Scientific Amehican Supplement, No. 314. Price 
10 cents. To be had at this office and from all news- 
dealers. 
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■HyrOTJliDSfor ^N iASS to order 

-LVJ- by H. BROOKE, Vjr 38 Dey St., New fork. 

All Glass Manufacturers use my Moulds. 



This Tool will be appreciated by every machinist. It 
is accurately made of the Best Steel, and is of the most 
approved form. PRICE 50 CENTS. 

WILEY & RUSSELL MFG. CO., 

GREENFIELD, MASS. 

Makers Lightning Screw Plates, Bolt 
Cutters, etc. 



pat:o. 

JDHE3: 




79 The Cheapest Air Pump 

EVER OFFERED. 

Cyl., 1*^x3 in.: wheels, 10 in.; weight, 
18 lb.; 8 to 9 gallons air per min.; 30 to 
45 lb. pressure. Sent as sample for 
$4.50 to private addresses outside 
Philadelphia, and within 60 days re- 
deemed for full on order for any on 
list of most powerful pumps, for air or 
gas, for hand or small power, by 

H. WEINDEL, 
405 & 407 N. 4th St., Phila., Pa. 



janne 

CONDUCTED BY 

ALBION W. TOURGEE. 
a year ; $2 six mos.; ioc. a copy 

FOR SALE BY ALL NEWS DEALERS. 

NOTABLE ATTRACTIONS. 
1. Julian Hawthorne's striking serial story, "Dust." 
2. Judge Tom-gee's new and greatest Stoi'y, 
*' Hot Plowshares." 3. Serial Stories by E. P. Roe, 
E. S. Phislps, W. M. BAkiir, and others of national 
reputation. 4. Short Stories, Poems, Articles on Science, 
Art, Literature, and Politics, by the tirst writers of the 
land. 5. The regular departments of The Household, 
Art of Adornment, Our Society, The Still Hour, Foreign 
Thought, Book Reviews, etc. 6. Editorial and contri- 
buted discussions of all current social, literary, and 
political topics, without regard to sect or party. 7. The 
Illustrations are drawn and engraved by the best 
talent in the country, under the competent direction of 
Miss Emily Sartain. 

PARTIAL LIST OF CONTRIBUTORS. 

J. T. Trowbridge, Donald G. Mitchell (Ik Marvel), 
Mrs. Alexander, U. P. Lathrop, George H. Boker, Re- 
becca Harding Davis, President Noah Porter, VI t\ Roe, 
Louise Chandler Moulton, Celia Thaxter, Frank K. 
Stockton, H. H. Boyesen, President C. W. Eliot, Jmian 
Hawthorne, E. E. Hale, Harriet Prescott Spofford, Dr. 
Wm. A. Hammond, President E. H. Magill, President 
Magoun. Benj. J. Lossing, Louise Stockton, Uncle 
Remus, Rose Hawthorne Lathrop, Prof. H. W. Elliott, 
Marion Harland, Julia C. R. Dorr, Robert J. Burdette, 
Prof. Henry Coppee, Hon. 11. G. Northrop, Chas. G. 
Leland (Hans Breitmann), Alary A. Barr, Josephine 
Pollard, President D. C. Gilman, Margaret J. Preston, 
Sarah O. Jewett, Edgar Fa wcett. ■ 

Judge Tourgee's New Story, 
"HOT PLOWSHARES," 

treats of a most interesting and exciting period of 
American history, and while entirely dissimilar is yet 
happilygermane to his previous works. 

Special Terms for Immediate Snbsc iption. 

If ordered at once we will send OUR CONTI- 
NENT, beginning with Judge Tourgee's Story, 
until the end of the year (Feb. 15i 1SS3) for 
$£•00; or with all the back numbers from the 
beginning (Feb. 15, 1882) for $3.00. This offer 
may be withdrawn at any time when the back 
numbers are exhausted. 

OUR CONTINENT contains annually one-third more 
matter than any Monthly Magazine— an excess equal to 
four monthly numbers. 

Subscribe at once and begin with Judge Tout> 
eee's Story. Back numbers cannot be premised 
after** Hot Plowshares" begins. Address 

OUR CONTINENT, Philadelphia, Pa. 



Small Engine Castings, 
I Gears, Lathe Tools, Tools for 
I Mechanics, Machinists, and 
JAmateurs, Engraving Tools, 
Scroll Saws, Photographers' 
I Outfits, Drills, Oil Stones, 
I Steel, etc. The largest stoclt 
BofflneToolsin the U.S. Send 
Jnson Co., 77 State St., Chicago. 




logue. The John 1 



TO 



Your attention is invited to our large and varied stock of 

Hardwood Lumber and Veneers, 

Our own manufacture, embracing 

Choice Shaded and Figured 

MAHOGANY, 

In Veneers, Panel Stock, etc. Figured and Plain White 
Oak, Walnut, Ash, Cherry, Maple, Poplar, etc., etc. 

CUT AND PRESS-DRIED THIN LDMBER 

A SPECIALTY. 

.Reasonable Prices. Sample orders solicited. 

GEO. W. READ & CO., 

186 to 200 Lewis St. (5th to 6th Sts.), 
Eas* River, New York. 




market. Rowley & Heem. 



WILLIAM SPORT 

Pony or Panel Plan- 
er. For general use 
in Door Shops, Box 
and Furniture Man- 
ufactories. For plan- 
ing Door Panels, 
Cigar Box Stuff, and 
Furniture work- it 
has no equal. 
' We use the Ellis 
'■ patent three part 
I Journal Box and a 
■ solid forged steel 
head. Two pressure 

, __ ;■ bars. Has strong 
Ji t;d. Will plane from 

ggy 1-16 to 6 inch thick. 

W^ Weight, 1,400 lb- The 
t>west priced first- 
class pianer in the 

nce, WilliamsBort, Pa. 



MINERAL WOOL. 

This Fireproof and indestructible material success- 
fully prevents loss of heat by radiation, keeps frost from 
water pipes, deadens sound, checks spread of fire in walls, 
partitions, floors of dwellings. 25 cts. per cubic foot. 
U. S. MINERAL WOOL CO., 16 Cortlandt St., N. Y. 



An engine that works without 

Boiler. Always ready to be started 

and to give at once full power. 

SAFETY, ECONOMY, 

CONVENIENCE. 

Burns common Gas and Air. No 

steam, no coal, no ashes, no fires, 

,_no danger, no extra insurance. 

""""' Almost no attendance. 

THE NEW OTTO SILENT GAS ENGINE. 

Useful for all work of small stationary steam engine. 
Bui It in sizes of A 4, ana 7 H. P., by SCHT-EICHEll, 
SC H UiUM <fc CO ., N. B. cor. 33a & Walnut Sts., Phila., 
Pa. A. C. IVIiimiiiia, 38 Dey St, New York, Agent. 




-VERTICAL ENGINES | 

h'- THE BEST. IN THE MARKET "*\ 
■ v ,AT REASONABLE. PRICES \ 
.\£ MANUFACTURED BY \[ 

Y PHOENIX FOUNDRY MACH.C0, 
V\k. SYRACUSE, NY. .4 



ELECTRIC EXPLODING APPARATUS 

for Mining Purposes.— Description of the most approved 
apparatus of this nature exhibited at the Paris Exhibi- 
tion of Electricity, with their mode of operation and 
their applications. Illustrated with five figures. Con- 
tained in Scientific American Supplement, No. 
319. Price 10 cents. To be had at this office and from 
all newsdealers. 



WOOD WORKING MACHINERY. 

TENONING.CARVING, <s ^d§f 
■> MA CHINES. H \m 

BAND & SCROLL SAWS Ml&\ 
.. 7* UNIVERSAL- unRKFbS 4^\ 



• CINCINNATI, O.U.S. A. 



10th Cincinnati 10th 
Industrial 

EXPOSITION. 

Sept. 6. 1882.. Oct.7. 

In theGrandestExposition Build- 
ings in the United States. 

Exhibitors From Every State in 
the Union. 

thegreatnatTonalexhibi 
ti0n of art and industry. 

Admission, 25 Cents. 

No charges for Space or Steam Power. Special 
arrangements made for transportation of Exhi- 
bits and Visitors. For full particulars address 
WM. H. STEWART. Sec'y. 



PATENT GEAB DRESSING MACHINE 

""^JAND IMPB0VED LATHES PLANERS &DRILLS. j 
'Q^JtCaT^pJ MFGTD.BY fST^H."" 




(t Q Q a week in your own town. Terms and $5 outfit 
4)00 free. Address H. Haxlett & Co., Portland, Me. 



Damper Regulators and Gage t 
Cocks. Murrill & Keizer* Baltimore-' 




"RELIABLE'' 



. mi Engines a complete success. 
Wmffi^^fy Prices still 40 per cent, below 
- \a\ ji those of other makers. Un- 
,. py^f equaled for efficiency, simplici- 
4£&& * ".-" a^. ty, and durability. Prices f rum 
1 — " 5^ $250 for 10 H. P.. to $550 for 50 

H. P. All complete, with Gov- 
ernor, Pump and Heater. 
Address, for circular. 
IIEAIill & MORRIS, formerly Heald, Sisoo * Co., 
Itaiilwiiisville, N. V. 




Barnes' Patent Foot and Steam Power Machinery. 
Complete outfits for actual Workshop business. Lathes 
for Wood or Metal, Circular Saws, Scroll Saws, Formers, 
Mortisers. Tenoners, etc. Machines on Trial if desired. 
Descriptive Catalogue and Price last free. 
W. p. & JOHN BARNES, No. 1999 Main St., Rockford, 111. 




CLARK'S RUBBER WHEELS. 

This Wheel is unrtvaled for durability, sim- 
plicity, and cheapness. Adapted for Ware- 
house and Platform Trucks, Scales, Heavy 
Casters, and all purposes for which Wheels 
are used Circular and Price List free. 

*JBO. P. CLARK, Windsor Locks, Ct. 



-. - (L I ^.w i-j r AND FINE GRAY IRON ALS 

N/lAl T R/AJ31-E, "j CASTINGS FROM SPECI 

I JT' 1V " LEHIGH AVE, S AMERICAN ST. PHILA . 5_^ 



PATENTS. 

W ESSES. MUNN & CO., in connection with the pub- 
lication of the Scientific American, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-five 
years' experience, and now have vnegualed facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mnnn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. Ail business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MU1V1V & CO., Solicitors of Patents, 

261 Broad-way, New York. 
BRANCH OFFICE -Comer of F and 7th Streets, 
Washington, D. C. 
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1LLUSTEATI0NS. 



Accumulators, corrugated 367 

Alarm, burglar, Matney's 331 

Alarm, fire, box, Brophy's 346 

Alarm 'signal, Eaton's 301 

Alarm, stock, for locomotives 166 

Amalgamator, McKellar's 301 

Ammonia extraction, apparat.... U4 
Ant eater, great, and young.. . .315 
Atomizer, mechanical, Due's, 143, 147 
Awl, pegging, Logan's 211 

B 

Bailer, oil well, Birge's 384 

Band sewing machine, Kettler's, 150 

Bank check, Loomis's 370 

Barrel, knockdown, Adams's 147 

Barrels, bushing for, Loftus's ... 320 
Bar-rolling machine, Thomas's.. 300 
Bath-tub and heater, Bennett's.. 18 

Battery, secondary, Sellon 303 

Battery, storage, Sellon 289 

Bed, folding. Novak & Strobel's. 320 

Bed, spring, Colgrove's 302 

Bedstead, wardrobe, Sexton's.... 320 

Beer, apparatus for raising 301 

Belostoma, the Indian 279 

Bells, elect., striking mech 211 

Belt fastener, Nobles 243 

Belting, rubber, machine 369 

Belt stretcher, Kum's 151 

Belts, press for making 86 

Binder, load, Conkling's 397 

Bird cage perch, Bagot's 301 

Birds' nests, two-story 169 

Boat, life, White's bridge 327 

Boat, torpedo, for Italian gov... 330 

Boilerand furnace, Ord's 278 

Boiler experiments, Lawson . .230, 231 
Boiler explosion, Dayton Works. 3 
Boiler explos'n, Pittsburg, P,a.70, 71 

Boiler explosions ' 184 

Boiler flues, Trout's 318 

Boiler notes 349 

Boiler, steam, notes 181 

Boiler, upright, explosion 17 

Book account, Fire Wolf's 349 

Bottle cleaner, new 330 

Box, paper, Woolhiser's 320 

Brake, electro-magnetic, Edison. 134 

Bread box, Fournier's 384 

Brick: machine, Wright's 369 

Brick-making, Gregg's syst 214 

Bridge, East River, progress 255 

Bridge, Kinzua Viaduct 287 

Bridge, sod, for Platte River 349 

Buckle attachment for straps 354 

Buoys, life, Rose's 332 

Burglar alarm, Matney's 331 

Burner, vapor, Blake's 347 

Butter case, Hamlin's 384 

Buttonhole attach, sew. mach ... 380 



Gold separator, Henwood's 242 

Grain cleaner, a new. 333 

Grain drier, Barclay's 2n8 

Grain drier, Heff ner's 32l 

Grapevine grown by Herr Sage . . 183 

Grate bar, Mtna 8 

Grebes, and their nests 103 

Grindstones, tool holder for 167 

Gun, hammerless, Lancaster's.... 167 
Gun, Lyman-Haskell 47, 51 

H 

Hammer, blacksmith's, Fish's... . 338 

Hammer handle, a worn 18a 

Hanger, door, Ide's 179 

Hanger,McDonald's,forhats, etc, 163 

Harmonium, Carpentier's 147 

Harrow, an improved — 319 

Harvesting, etc., mach'y..359, 302, 363 

Harvester reel, Kanne's 384 

Head-rest, passenger, Scharpe's. H9 

Heater, feed-water, Hall's 98 

Heating appar.. Barker's :.. 293 

Hercules beetle, the 135 

Hoisting machine, Jar boe's 299 

Holley , Alexander Lyman 80 

Hominy mills, cylinder for 302 

Horse detacher, Fleischhauer's.. 301 

Horseshoe, Robinson's 67 

Hub for vehicle wheels 353 

Hydraulic lift, Morris Canal 307 



Ice house, improved 302 

Ice machine, Holden's 55 

Incandescent lamp, Regnard's... 398 
Indicator.for scales, Wright's.... 347 
Insects destructive to oranges.... 335 
Insulator for underground lines.. 195 

Inventions, mechanical 397 

Inventions, miscellaneous 397 

J 

Jack, lasting, Hutchins' 318 

Jack, lifting, Beihl's 318 

Jerboas, or jumping mice 263 

Jewelry box, filigree silver 351 

Jewelry setting, Smith's 384 

Journal box, anti-friction 198 

Jupiter 212 

K 

Kettle, Whitens, improved 22 

1, 



®ar coupling, Brooks's , 293 

Car coupling, Fritt's 163 

Car coupling, MacCarthy's 318 

Car coupling, Vunk's 4 

Oar coupling, Williams's 318 

Car coupling. Winter's 299 

Car mover, Lawrence's 397 

Carpet stretcher, Winter's 119 

Car. safety, Starr's 312 

Car starter, Underbill's 300 

Car, street^ coupling, Moldal's... 320 

Car truck, ingenious 321 

Car truck, Meatyard's 5 

Chair, reclining, Allen's 897 

Chimney awl, Hempstead's 320 

Chronograph for engineering.287, 291 

Chuck, the Sweetland 22 

Churns, motor for, Blackstock's. 353 

Oigac lighter, Moss's 338 

Coal piers, gra v., Hoboken.223,220, 227 

Coin scale and detector 69 

Comet, a, of 1882 257 

Condenser for steam engines 337 

Coral, phosphorescent 57 

Cork, gathering : 87 

Corn planter, check row, new 319 

Cotton chopper, Hughes's 314 

Cotton cleaning attach, for gins. 318 

Cotton openers, trunk for 302 

Cotton planter.fert., distrib 319 

Cotton stalkcutter, Thompson's. 319 
Cotton stalk cutter, Vannoy's.... 353 

Cotton whipper, Goldsmith's 337 

Crocodile's jaw. power of ... 119 

Cutting mechanism, Danheim's. . 397 
Cylinder and piston, Hanna's — 299 

D 

Dark room, portable, Serdinko's. 397 

Desk lids, locking stay for 354 

Desk, tracing, Gibson's 321 

Dock, floating, for crevasses 366 

Doe, peruke-horned 295 

Doorfastener, Crongeyer's 369 

Door hanger, Ide's 179 

Draper, John William 24 

Drier, grain, Heffner's 321 

Drill, dental, Richmond 384 

Drilling machine, Giles's 67 

E 

East Rock Park, Xew Haven, 

875, 378, 379 

-Eddystone lighthouse 391 

Engine piston, Hale's 299 

Engraving gems 1 

Electric arc lamp, Sheridan's. .... 300 

Electric light for sieges 175 

Electric light, Sebillot's 300 

Electric It't tower, N". Orleans. 159, 162 

Electric log, Kelway's 258 

Electric motor, Griscom's 399 

Electric motor, Trouve's 83 

Equatorial mounting 366 

Evaporator, fruit, American 295 

Exploder, magnetic, Deprez's .. 180 
Extinguisher for Argand burn's.. 67 

F 

Faucet, Naumann's 321 

Feed-water heater, Hall' s 98 

Fence, McNall's improved 277 

Fence, Eeichling's portable 319 

Fence, wire, Ruane's 66 

Fiber press. Boomer's. 5 

Fibers, leaf, machineto clean.... 207 

Filing mach. for gin saws 318 

Filter stand, Tiffany's 354 

Filter, the multifold 4 

Finger-supporting device 23 

Fire alarm box, Brophy's . . 346 

Fire escape, Decker's 382 

Firearm, breech-loading 370 

Firearms, improvement in 353 

Fire escape, a new 198 

Fire escape, Shaw's 167 

Fire escape, Werner's 9 

Fire-extinguishing apparatus ... 118 

Floating dock for crevasses 366 

Flower stand, McCallum's 354 

Foundry, Lane & Bodley's 15, 19 

Fox kusu, Berlin Aquarium 383 

Frame, etc., for glass moulds. .. 318 

Frame, looking glass 89 

Fretsawing machine, Clement's. 7 

Friction clutch. English's 369 

Fruit squeezer, Dean's 369 

Fish, the tile 263 

Fish trap, Marshall's... 302 

Furnace and boiler. Ord's 278 

Furnace, ore roasting, new 343 

Furnace feeder, Erickson's 34 

Furniture socket, Haring's 300 

G 

Gate, automatic, new 2*2 

Gas engine, 16-horse power 275 

Gate, Preston 's improved 173 

Gins, cotton cleaning attach, for. 318 

Glass moulds, frame for 318 

Glossograph, Gentilli's ... 394 

Gold quartz stamper, Dunham's,. 39 



Lamp . electric arc, Sheridan's . . . 

Lamp, incandescent. Regnard's . 

Leather, hemlock manufac. . 31, 

Level railway track 

Life-boat plug. Leavitt's 

Life-boat, Whitesbridge 

Life buoy seat, Rose's 

Lift, hydraulic, Morris Canal .. 

Life raft 

Life seat, Rose's 

Light, electric, for sieges 

! Light, electric tower, N. Orleans, 
j 159. 

Lighthouse, Eddystone 

I Lighthouse lantern, Cook's 

i Light, oxyh ydrogen 

I Lock, nut. Burrows ' 

! Lock, nut. Simpson's 

Locomotive, Hunt, Halsey & Co. 

Locomotives, stock alarm for 

Log, ship's, improved 

Looking glass frame 

Luray Cavern, map 



M 

Magnetic exploder, Deprez's 180 

Mandrel expanding, improved ... 337 

Mars, view of 22 

Match igniter, Donnelly's 370 

Mechanical inventions 397 

Meter, water, Fragers' Ill 

Mill, ore grinding. Harris's 337 

Millstone driver, new, 312 

Monument, the Andre 245 

Motor, Electric, Trouve's 83 

Motor for churns, Blackstock's.. 353 

Motor, [ske's 195 

Mound makers, or brush turkeys 201 

N 

Nail, horseshoe, Hyslop's 384 

N ut lock, Berryhill's 382 

O 

Oil cup. Bryant's 382 

Oil wells, packing, Heydrick's. ... 353 

Ore grinding mill, Harris's 337 

Ore crusher, Cameron's 369 

Ore mill, a new 262 

Oxyhydrogen light 100 

Ozone, mach. for production of. . 319 

P 

Padlock, permuta., Dean's 299 

Pantaloons protector 276 

Taste boxes, mould for, Leak's.. 384 
Pencil, automat., Livermore's.... 38 
Percolator and still, Fennor's ... 302 

Photo-engraving plates, metal 353 

Picture exhibitor, Lueckel's 300 

Piston and cylinder, Hanna's. ... 299 

Piston, engine, Hale's 299 

Piston packing, engine'. 353 

Planer plate, Hilles & Jones 231 

Planets, symbolic signs of.... ... 103 

Plow, Agee's improved, 66 

Plow attachment, Wise's 337 

Plowfor laying electric cables ... 246 

Plow,Gautier's improved 311 

Plow, George's improved 319 

Plugger, dental, Ebi's 384 

Press for making belts 86 

Pulverizer, Jordan's 82 

Pump, force, Bosner's 353 

Pumping works, N. Y. City 239 

Pump piston, Miller's 179 

Pump, st earn. Osborn's 353 

Punch and shear combinepl. ...,. 8 

R 

Raft, life, Roper's 327 

Raft, seat, Copeman's 327 

Railroad spike, Barnes's 34 

Railroad spike extractor 337 

Railroad switch, Hortman's 334 

Railway track gauge and level... 178 

Rake, stalk, Grebe's 194 

Rolling machine for bars 300 

Recorder for sound vibrations.., 334 

Refrigerator, Hurd's 354 

Reinholder, Whitney's 166 

Revolver, Mason's improved 115 

Rheometric apparat. Deprez's ... 68 

Riffles, disintegrating 314 

Roofing plate, metal 301 

Rope machine, Harris's 370 

S 

Saddlegirth, McNaught's 162 

Safe, suspended, Mason's 395 

Safety shield for saws, Taylor's.. 134 

Sash cord guide, Millar's 34 

Sash fastener, Greenfield's 337 

Sash fastener, Rick's 182 

Saw frame, Bennett's 179 

Saw mill, circular, Carley's 38 

Scales, weighing, indicator for... 347 

Scientific American office 81 

Seed planter and fertilizer 369 

Seed planter, ch eckrow, new ... 320 

Sewage purifyin g machine 275 

Shear, bar-iron, powerful 231 

Shears for cutting flowers, etc. . 246 

Sheep shears, Mann's 294 

Shirts, improvement, Schneer's. 301 

Showbox cover, Langles's. 182 

Shower bath, ward., McKimm's.. 354 

Siding and thinning cotton 369 

Signal alarm, Eaton's 301 

Sifter, Frank's improved .320 

Skiagraph, the 149 



Skylight, Leadley's 320 

Slate cleaner, Metcalf's 384 

sled, Russell's improved 258 

Slide valve. Hughes's 299 

Soap, manufacture of 95, 99 

Spark arrester. Cook's 301 

Spark extinguishing, etc., appar. 369 

Spike . railroad, Barnes's 34 

Spindle, Tinkham's improved... 210 

Spittoon holder, Camper's 395 

Spongilla fluviatills 183 

Stalk rake, Grebe's 194 

Stamper, gold quartz, new.. 39 

Steamboat, Stevens' improv't 50 

Steamengines. condenser for.. . 337 

Steam engine, Innis's 210 

Steam engine, Phoenix 350 

Steam engine, Hunt, Halsey & Co 290 
Steam engine, Tajlor Mf'g Co.... 

*99, 102, 310 

Steam engine. Whitehill's 54 

Steamer City of Worcester 79 

Steam pump, Osborn's 852 

Steamship Parisian. engines..l91, 271 

Steel, effects of heat on 151 

Step for vehicles, Owen's 380 

Stiffening frame for wagons 301 

Stil and percolator, Fennor's... 302 

Stove, acetate of soda 40 

Stoves and ranges, Nicholson's.. 395 
Striking mech. for electr. bells... 211 
Sugar mill, multiple pressure. ... 86 

Superheater for steam . Fish's 337 

Suspender strap, Netzger's 384 

Switch, railroad, Hortmann's.... 334 

T 

Table , extension, circular 321 

Table-leaf support, Mosher's 321 

Tannery, Hoyt & Bros 31, 35 

Tapir. Newbern, London 152 

Telegraph Table, Gaiber's 118 

Telephone, acoustic, Bennett's.. 259 
Telephone, magnifying, Ader's.. 98 

Tel ephone receiver, new 195 

Testing 'machine, 50-ton 115 

Thill tug, Pinco's 9 

Thomson, Sir Charles Wyville... 374 

Thread holder and cutter 338 

Thrashers, attachment for 320 

Toilet article, novel 18 

Top, spinning, Hill's 300 

Tracheotome, Lyman's 346 

Tracing desk, Gibson's 321 

T-square, Hoermann's 23 

Tunnel, Hudson River 63 

Tunneling machine, comp. air 243 

V 

"Valve slide, Hughes's 299 

Vapor burner, Blake's 347 

Vehicles, side bar, improvement. 321 
Velocipede, Johnson's improved 150 
Ventilating apparatus, Marker's.. 293 

Ventilating system 379 

Vise, bench. Parker's 300 

Vise, hand, Butler's 179 

W 

Washing machine, Cokeley's 274 

Wave power machine 3 ( J8 

Whale, the black 247 

Wheat steamer and heater. 301 

Wh eel paradox 397 

Wheels, vehicle, hub for 353 

Whip and cane combined ,370 

Wick trimmer, Seaton's 370 

Window blind opener, new , 331 

Wire fence, Ruane's 61 

Woodpeckers and telegraph 295 

World, New York establishment, 

127, 130, 131 

Wreck escape, Hodgson's 332 

Wrench, socket, Chantrell's 299 

Wringer, Dugdale's 118 
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A 

Academy of Sciences, National.. 288 

Accumulators, corrugated *367 

Accumulator. Pezzer's 295 

Acid, boracic, in diphtheria 265 

Acid, boracic, in ski n disease 149 

Acid, gallic, solvent for . .148, 281 

Acid, hydrofluoric, dangers 69 

Acid, lactic, preparation of 327 

Acid, salicylic, dyestuff s from... 4311 

Acid, salicylic, purity of 365 

Acid . s olut. action on oxid. tin . . . 276 

Acid, tannic, by dialysis 9 

Acid, titanic, sep. oxid. iron . . 20 

Aconitia, what is? 250 

^Etna, a pattern grate-bar *8 

Africa, Stanley in 294 

Agave, useful and mescal 114 

Agate forest, an 138 

Agates, where they come from.. . 352 
Agricultural Association, Am... 85 
Agriculture, Amer. vs. English.. 293 
Aiming and sighting, system...,. *21 

Air, compressed, uses of 21 

Air, foul, in school-rooms 264 

Air, ground, as source of disease 260 

Air, importation of 85 

Alarm, burglar.Matney's ...... *331 

Alarm, signal, automatic *301 

Alarm, steering gear of 208 

Alcohol, in wine, incr. per cent.. 364 

Algae , gum from 354 

Alloys, formation by pressure 317 

Alloys 312 

Alps, the 363 

Altitude and climate 6 

Alumina, sep. iron oxide from... 20 
Aluminum, act. of on cop. chl or. 385 

Aluminum, how obtained 121 

Aluminum, preparation of 332 

Aluminum, silver 143 

Amalgamator, McKellar's *300 

Amalgams 7 

Amber, a remarkable block of 349 

America, Central, discoveries 282 

American Assoc, meeting ... 363 

American Industries..*19, *35. *95,*359 
American manufactures abroad.. 86 

Americans, representative 162 

Ammonia, aqua, explosion. ... 37 
Ammonia, from gas liq. apparat.*114 

Ammonia, from its elements 308 

Ammonia, in baking powders 336 

Ammonia sulphate, manufact... 383 

Ammunition, in campaigns 297 

Anaesthetics, relative saiety of... 256 

Ancestors, our 316 

Animal, is man the highest? 380 

Annelid, a boring 282 

Ant-eater, great and young *315 

Anthracite, product of , 1881...... 51 

Antimerulion '. 116 

Antiseptic, wintergreen essence. 106 
Anti-vivisection, Miss Cobhe vs.. 211 

Ants, sound-producing 135 

Apple-tree, a perfect 74 

Apple, what is an? 72 

Avalanches in Nevada 245 

Archery for firemen 192 

Arctic colony, first American 39 

Areas of the U. S. and Territor's 41 
Arsenic, how scientist detects.... 273 

Art, decorative, suggestion *89 

Artesian well, waukegan 82 

Asbestos paint 153 

Asiatic tribes in North America. 169 
Assern. Chamber. Albany, vault.. 40 

Astronomy prize, Lalande 97 

Atavism, legislative 376 

Ataxy and sewing machines 266 

Atlantic passage, quick... 379 

Atlantic transit, time saving in.. 97 

Atomizers, mechanical, Due's *143 

Aurora, the, how formed 65 

Aurora, the , of April 16 259 

Australia, original research in... 144 

Automaton, the latest 178 

Awl, pegging, Logan's *2n 



Bacillus of phthisis 365 

Bacteria, transformation of 160 

Baking powders, ammonia in 336 

Baldness, cures for 380 

Balloter, an electrical 264 

Ballooning failure, another 162 

Bamboo for Oregon 6 

Band-sawing machine, Kettler's. *150 
Bank check, security, Loomis's.. *:170 

Barnard. General, J. G 381 

Barometers, novel 210 

Barometric pressure, high 160 

Barrel, knockdown, Adams's *147 

Bat guano in Texas 265 

Bath-tub and heater, portable... *18 
Battery, Faure storage, on ships. 
Battery, Faure, for tram-cars . .. 207 
Battery, sulph. copper, Gaiffe's.. 68 
Battery, secondary, improved.... 416 

Battery, secondary, Sellon *309 

Battery, Sellon * Volckmann....*289 

Beads, ancient, In Africa 265 

Bears, polar, and ice floes 292 

Beasts, wild, and snakes, India. . *82 

Bed-folding, Novak's *320 

Bed, spring, jointed, Colgrove....*302 

Bedstead, wardrobe, Sexton's *320 

Beech- drops, parasitism of 216 

Beerin olden times , 249 

Beer, pasteurization of 311 

Beer, presence of glycerine in 232 

Beer raising ap paratus *301 

Bees, do they injure grapes? » 121 

Beeswax, how it is made 295 

Beets, wine from 97 

Beetle, Hercules, the *135 

Belastonia, the Indian *279 

Bell, the great, for St. Paul's.... 88 

Bell, the largest in England 18 

Belting, rubber, machine *369 

Belt fastener, Noble's 243 

Belt-stretcher, Kum's *151 

Bengal lights, spon. combustion. 145 

Binder, load, Conkling's *397 

Birdcage perch, Bagot's *301 

Bird, phebee, victory of 245 

Blackberries, white 72 

Blackboards, composition for(4). 122 

Bias t, a 40,000-ton 23 

Bleaching process, new 331 

Bleeding, effect on inflammation 329 
Blindness, optical, to red light. .. 182 

Blood, malarial organisms in 37 

Blood, new constituent. 105 

Boat, fastest in the world 106 

Boat, stone, improved.. 329 

Boat, torpedo, for Italian Gov'nt.*330 
Boiler experiment, Lawson's. ..40, 

149, 260, 289, 348 
Boiler explosion, Brooklyn... 114, 176 
Boiler explosion, experimental.. .*230 
Boiler explosion, Dayton Works. *3 

Boiler explosion, Pittsburg ... *70 

Boiler explosion, San Francisco.. 57 

Boiler explosions in 1881 49 

Boiler flues. Trout's improved. . .*318 

Boiler and furnace, Ord' s *278 

Boiler, steam, explosions *184 

Boiler, steam, notes 97, 

129, 145, *1S 1 229, *349 
Boiler, upright, explosion of a. . . *17 
Boilers, locomotive, inspection.. 332 

Boilers, steam, feed water for *98 

Books, school, high price of 195 

Boracic acid in skin affections.... 149 

Boring and turning machine 350 

Botanical notes . 72 

Bottle, a fifty-gallon 331 

Bottle and cask cleaner, new *330 

Brain wound, remarkable 161, 209 

Brain work, need of in arts 146 

Brake, electro-magnetic *134 

Brakes, momentum, on cars....... 146 

Bread box, Fournier's *384 

Bread, copper in 290 

Brick-making, Gregg system *2l4 

Brick machine, Wright's *3G9 

Bricks, magnetic 264 

Bricks, water-proof. 170 

Birds, mound-making, Austral'n.*201 

Birds' nests, two- story *169 

Bridge, Blackwell's Island *255 

Bridge, Br'klyn, movem't cars on 97 

Bridge, a notable 37 

Bridge, Brooklyn, weight of 33 

Bridge, railway, highest 104 

Bridge, sod, for Platte River *349 

Bridges, long 352 

Bridges, vibration of 193 

Bridges, wire cable, duration 149 

Bright's disease, milk diet in 90 

British Association, the ... 346 

British patents imt881 393 

Bronze manganese, strength of.. 193 

Bronze powder, Bessemer's 272 

Bronzes, zinc in 351 

Buckle attachment for straps *354 

Buffalo gnat of Miss, valley 309 

Bugs, overflow, California 216 

Bugs, some curious *279 

Bugs, water, how to get rid of 193 

Bullets, poisonous 382 

Burglar alarm, Matney's *331 

Burningof ScI. American office... 69 

Burnishing 209 

Burns and scalds, soda remedy.. . 117 

Bushing for barrels, Loftus' *321 

Butter case, Hamlin's *384 

Butters, low grade, refining 202 

Buttons, where they come from. 147 
Buttonhole attach, for mach.... *380 
Boracic acid, in diphtheria 265 



Cable, Arctic Ocean, an 226 

Cable connection with Germany 276 

Cable road, Chicago.. 86 

Cable work, anitem in 137 

Cables, ocean, teredo guard for. . 351 

Cables, telegraph, ocean 166 

Cabs, Hansom 256 

I Caesium, metallic 308 

! Caesium 298 

, Cameos 25 

1 Canadian industries 151 

I Canadian Pacific, heavy work 365 

! Canal, the Corinth 331 

l Canal, Morris, hydraulic lift on..*307 
i Canal, Panama, geology of route 152 

1 Canal projects, western 84 

I Canal, Welland, the new 279 

Canals on the planet mars 273 

I Cannon, multfcharge *5l 

l Carbon bisulphide, explosion of.. 245 

i Carbon under pressure. 292 

1 Car coupling. Brooks'. *293 

I Car coupling, Macarthy 's +318 

1 Car coupling, safety, Fritt's *163 

j Car coupling.Vunk's *4 

i Car coupling, Winter's *299 

Car coupling, Williams' *318 

i Car couplings, dangerous 241 

Car couplers, self acting 228 

Car mover, Lawrence's *397 

Oar, safety, Starr's *312 

Car starter, Underhill 's *300 

Car, stock, competition 64 

Car, street coupling, Moldal's *320 

Car truck, Blackman's *321 

Car truck, Meatyard's *5 

Carriage top, Parrett's *397 

Carwheels, paper, how made 217 

Car wheels, steel tire improved. . 106 

Caroline A rchipelago 292 

Carpet stretcher. Winter's *U9 

Carrying trade of world, study... 1 
Cars, Amer. el ec, light'g, Engl.... 20 
Cars, cattle, momentum brake on 146 
Cars, movement, Brooklyn bridge 97 

Cars, stoves and lamps in 105 

Carving, wood, in New York 245 

Cave, Leitchfleld, about the 41 

Cask and bottle cleaner, new *330 

Cassava, glucose from 121 

Cat aflywheeJ 131 

Cattle,Canadian, experience with S68 

Cattle poisoned by lead 198 

Cattle restaurants 5 

Cattle transportation 393 

Cedars of Lebanon, the 69 

Cellars as centers of malaria 22 

Cement-beton and artificial stone 52 

Cement for glass and metal 228 

Cements, coloring 365 

Cements, hydraul., act 'n metals. 120 



Ceramold 37 

Ceremony, a curious 145 

Chain, steel, a notable 331 

Chair, reclining, Allen's *397 

Chalmers-Spence Are 289 

Chamois leather, to cleanse 147 

Channel, Mississippi, clearing 381 

Channel tunnel air machine *243 

Channel tunnel, the 185 

Charnay's discovery 351 

Cheese, Italian 364 

Chemical anomaly, a 136 

Chemical manufactures, ILS 36 

Chemical nomemclature.uniform 240 

Chewing gum . . 23 

Chimney cowl, Hempstead's *320 

Chimney draught and sunlight... 292 

Chinese craze, the 176 

Chinese, hygiene among the 377 

Chlorine preparation, (2) 75 

Chloroforming during sleep 5 

Chocolate, testing 241 

Choctaws, courtship among the.. 260 
Chrome works, health workmen. 149 

Chronograph for engineering *291 

Chuck, universal, Sweetland. .. *22 
Churns, motor for, Blackstock's. *3,53 
Cider, purification and preserv. .. 25 

Cigar lighter, Moss's *338 

City of Mexico, drainage of 281 

Civil engineers 350 

Civil engineers, society of 84 

Clam, parasite of the 308 

Cliff dwellers, great city of 41 

Climate and altitude t> 

Clock, the largest in the world. .. 20 

Coal breaking with lime 381 

Coal by wire 332 

Coal, cannel in Iowa 134 

<9oal gas, dangers of 377 

Coal gas, suffocation by 308 

Coal formation , new theory of. .. 365 

Coal piers, gravity, Hoboken *226 

Coal, space occupied by 37 

Coast defense, questions of. 80 

Codfish, propagation of 144 

Cod-liver oil, sub stitute 8 

Coffee, an improved 296 

Coffee, effect on digestion 105 

Coffee stains, to take out 317 

Coffins, Chinese, ancient 281 

Coin scale, McNally's *69 

Coin, Roman, Illinois 382 

Coins, mutilated 100 

Coins, worn, restoring 256 

Cola nut. the 82 

Cold catching 10 

College, proposed, of electric sci. 146 
Collisions, railroad, preventives. 112 
Colony, A rctic, first America n.. . . 39 

Colorado desert, the 149 

Color changes in sea waters 185 

Combustible slate in Iowa 132 

Comedones — 52 

Comet a, 1882 224, *257 

Comet, first of 1882 192 

Comet seeking 96 

Comet, the new, more about 195 

Comets and meteors^prlzefor 333 
Compass, weather, Klinkerfue's. 308 

Compression, effects of 232 

Compression, effect of on solids.. 9 

Cornstalks as fuel 23 

Condenser for steamengines *337 

Consumption, tubercular, nature 289 

Contortionist, a.... 298 

Cooke, John 128 

Copper and iron, reactions for,.,, 101 

Copper, arsenical purification 97 

Copper in bread 290 

Copper, method of purifying ... 177 

Copyright mark on pottery 250 

Coral, phosphorescent *57 

Cork oak, the *87 

Corn crusher wanted 39 

Corn, Indian, abundance pollen. . 72 

Corn planter, Bosworth's *819 

Cornea, removal of metal from. 265 

Cotton chopper, Hughes' *314 

Cotton cleaning attach, for gins..*318 

Cotton opener, trunk for *302 

Cotton picking by machinery J44 

Cotton planter, fert. and dist *319 

Cotton, siding, etc., implement.. *369 
Cotton, silk, wool, destruction.... 85 
Cotton stalk cutter, McKinney's..*3l9 

Cotton stalk cutter Vannoy 's *353 

Cotton, the kingship of 241 

Cotton whipper. Goldsmith's *337 

Cotton, worm proof 6 

Counterfeiting, security against. 197 

Cow, a six-legged 1 18 

Cow stables 66 

Cows, fish fodder for 263 

Cross ties, preservation 5 

Cremation 809 

Crevasses, method of stopping... *366 
Cricket's, chirp. and temperature 149 

Crickets, field, habits of 383 

Crocodile's jaw, force of *119 

Crow, the 216 

Crucibles, platinum 201 

Crystals 381 

Crystallization of metals by heat 200 

Crystals, electricity from 82 

Cuirass, Grecian, ancient 277 

Curiosities of ocean cables 395 

Cutaneous eruptions 149 

Cutting mechanism, Danheim's ..*397 

Cylinder and piston, Hanna's *299 

Cylinder for hominy mills *302 

Cymene f rom turpentine 295 



Dark room, portable *397 

Darwin, burial of 273 

Darwin, Charles 256 

Dayton Works, boiler explosion. *3 

Deafness, wisdom teeth and 

Deer, revolution in a h erd of 

Deer'shead with 58points 

Defense, coast,questions of 

Defenses, naval, of England 

Delano, Benjamin Franklin 

De Lesseps' new project 291 

Delineator, perspective 380 

Dental disease, new 3 

Dental drills, Richmond's *385 

Dental plugger, Ebi's *384 

Desk lids, locking stay for *354 

Desk, tracing, Gibson's.... *321 

Desert island,sixteenmonths on. 246 

Desert of Sahara, the great 74 

Desert, the ColGrado 149 

Desert, tne Libyan 288 

Diamond-drilled hole, plugging.. 145 

Diastase in the white of eggs 377 

Diatoms, to clean (7) 171 

Digestion, action, coffeeandsug. 105 

Dips for bronze and brass (3) 122 

Diphtheritic contagium, nature. . 69 

Diphtheria 193 

Diphtheria 3, 4 

Diphtheria, boracic acid in 265 

Disease from irrigation 89 

Disinfectant, new 242 

I Disinfectant, turpentine oil as... 216 

Doe, peruke h orned *295 

Dog, passage over Niagara Falls. 178 

Dogs, Intelligence in 40 

Domestic comforts, progress 838 

Door fastener, portable, new 369 

Door hanger, new, Ide's *179 

Drainage of the City of Mexico.. 281 

Draper, John William *16, 24 

Drawings, chemical ueproduc 185 

Drawings, copying 183, 311 

Drilling, fine 115 

Drilling machine, Kohler's *67 

Drought , A ustralian , the 258 

Dye, hair, new 14fi 

Dyestuffs from salicylic acid 311 

Dynamo machines, resistance of. 228 
Ducks, wild, domestication of... 296 
Dust, dangerous properties of — 368 
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K 

Earthenware, substitute for 293 

Earthquake at sea 260 

Earthquake in Central N. Y 228 

Earthquakes, water, ham'r act'n. 367 

! East Rock Park, New Haven *378 

1 Eclipse of the'sun. May 17 351 

Eclipse, BOlar, total, of May 248 

I Eclipse, solar, the 344 



Eddystone lighthouse *396 

Education in Iceland 150 

Eggs, white of. diastase in . ... 377 
Ejector for oil wells, Bobbin's. . .*380 
Slectric bells, strik'gmechanism.*211 
Electric cables, plan for laying. .*246 
Electric conduct'n, effect, heat.. 313 
Electric exploder, magneto. .. . *180 
Electric lamps on cars, England 20 

Electric lamp, Sheridan's *300 

Electric light accident, fatal 37 

Electric light, etc, in Brazil. ... 197 
Electric light companies, cons'n. 273 

Electric log, Kelway's *258 

Electric light and gas demand.. . . 74 
Electric light in Luray caverns.. *164 

Electric light for siege uses *175 

Electric light tower,N. Orleans. .*159 

Electric light atHeU Gate 16 

Electric lights in Philad. P. O--.. 151 
Electric light' g, to avoid danger. 73 
Electric lighting, benef. effects.. 288 
Electric lighting in N. Y. City. ... 281 

Electric lighting, Sebillot *3C0 

Electric lighting by water power. 102 

Electric motor, Griscom's *399 

Electric motor, Trouve's *83 

Electric properties of iridium.... 146 

Electric railway, another 288 

Electric railway, St. Gothard 366 

Electric science, college of 146 

Electric station alarm 34 

Electric transmission of power.. 213 

Electrical balloter, an 264 

Electrical cap. of heated bodies. 229 

Electrical meter, new I47 

Electrical patents in the U. S 217 

Electrical progress in Vienna 178 

Electrical sheep shears 49 

Electricity, atmospheric, effects . 90 

Electricity from crystals 82 

Electricity, exhibit! on of, results. 244 

Electricity, f rictional 250 

Electro-magnetic brake *134 

Electro phor.o shutter.. 312 

Elephant, an, in middle ages.... 228 

Embalming, Bruhelli process 169 

Embalming, new method 69 

Emulsion, photo, Stebbing's 366 

Energy as a measurable quantity. 197 
Engine, dry St., Taylor Mfg. Co. .*199 

Engine, portable, Phoenix Co *850 

Engine, portable, Taylor Mfg. Co.*102 
Engine, stationary, Taylor Co.'s.*310 

Engineering, Congressional 329 

Engineers, civil 350 

Engineers* club, Phlladel 420 

Engineers, m ecn. , society of 256 

Engineers, mining, convention. . 149 

Engines, mills, etc., manufac *19 

Engines of steamer Parisian. ;t 191, ,, '271 

English Channel tunnel 102 

English, the speech of the future. 2 

Engraving, photo, process 44 

Engraving, precious stones . *1 

Engravings, cleaning 336 

Equatorial, how to mount *366 

Etching film for tracing 148 

Ether, etc., lum. combustion 212 

European governments, cost 138 

Europe, to, in less than a week.. 290 

Exhibitions 346 

Exhibition, Denver mining 291 

Exhibition, life-saving *327 

Exhibition of postage stamps... 5 

Exhibition, sanitary, Berlin 10 

Expedition, new, Danish 210 

Expedition, Jeannette, results.. . . 96 

Exploder, mag. -electric *180 

Explorer, Lelcuhardt's, journals. 104 
Explosion, Brooklyn, verdict 176 

Explosions, steam boiler *184 

Explosive phenom., velocity of. . 136 
Extinguisher for Argand burn'rs. *67 
Eyes, the care of the 289 

F 

Fabrics, names of, origin of 249 

Fabrics, non-combustible 392 

Factories, lead poisoning in 293 

Fan, largest in the world 259 

Fan ventilator 232 

Farmers' boys, prizes for 136 

Farmer helped by manufacturer. 277 

Foseil stone wall, a 16 

Fat, assimilation of 264 

Fat, human, composition of 169 

Fat, of the old and young. . ... 296 

Fats, detection of 282 

Fats, melting point of 256 

Faucet, Naumann's improved *321 

Feed-water heater, Hall & Son's. *98 

Fence, McNall's improved *277 

Fence- posts, preserving 143 

Fence-posts, preserving 229 

Fence, portable, Reicnllng's *319 

Fence, the prickly pear as a...,. 276 

Fence, wire. Ruane's *66 

Fences, American 197 

Fertilizer experiments. 74 

Fertilizer, patent, free to all 34 

Fever, continued, remedy for 145 

Fiber press, improved *5 

Fibers, leaf, mach. to clean *207 

Field-mice, French 186 

Film, negative, stripping 276 

Films, liquid, experiments S3 

Filter stand, Tiffany's *354 

Filter, the multifold *4 

Finger-supporting device *23 

Fire alarm box, detective *346 

Fire apparatus, self-acting..; ' 104 

Fire, carelessness as a cause of.. 240 

Fire escapes 133 

Fire escape, a new 50,*198 

Fire escape, Decker's *382 

Fire escape, Improved *167 

Fire escapes, jumping sheets as.. 347 

Fire escape, Werner's *9 

Fire-extinguishing apparat *118 

Fire, losses by. in 1881 48 

Fire, Park Row, the 112 

Fire-resisting construction 73 

Fire, the Chalmers-Spence 289 

Fire, the, on the Rio Grande.. . 350 

Fire, Wolf 's book account *349 

Firearm, breech-loading *370 

Firearms and farm implements.. 98 
Firearms, Bled and Warnaut's...*353 

Firearms, revolving, Mason's *115 

Firemen, archery for 192 

Fires, about 145 

Fires and firemen in London 104 

Fires, causes of 246, 298 

Fires, relation of to weather 261 

Fish and meat as food 264 

Fish, castrating 260 

Fish Commision, U. S„ work of.. 866 

Fish culture in America 224 

Fish, dead, a field of 278 

Fish, dead, sailing thro' schools.. 192 
Fish, dead sea, eighty miles of. . . 397 

Fish fodder for cows £63 

Fish guano, Norwegian 269 

Fish, the tile *263 

Fish trap, Marshall's *302 

Fishing in a cornfield 276 

Flowers, spring, color of 72 

Flowers, oiled 334 

Flower stand, McCallum's *354 

Flues, boiler, Trout's *318 

Flying machines for war uses ... 377 

Fog bow before sunrise 65 

Fogs 233 

Foods, analysis, new laws 2 

Fdods,dried .- 72 

Foods for infants and invalids... 225 

Foolhardy project, a 240 

Foot-racing, development in 186 

Forge fire, iron ore, sands in 243 

Foreigners in our cities 97 

Fox kusu at the Berlin Aquar.. .*3S3 
Fractares, plaster of Paris in. . . . 37 

Frame, stiffen Ing, for wagons *301 

Franco-German war statistics.... 266 
Freight, grain, free to Liverpool. 250 
Fret-sawing mach.. Clement's. . . *7 

Friction clutch, English's *369 

Fruit evaporator, American *294 

Fruit squeezer, Dean's. *369 

Furnace and boiler, Ord's *278 

Furnace feeder, Erickson's *34 

Furnace lands, sheep on 351 

Furnace, ore roasting, new *843 

Furniture polish 332 

Furniture socket, Haring's *300 

Fungi, parasitic, action 216 



© 1882 SCIENTIFIC AMERICAN, INC 



404 



>titutiixt %mtxum. 



[June 24, 1882. 



G 

Gallic acid, solvent for- 381 

Galvanometer and teleph. cur. . . . 314 

Gas. coal, dangers of 317 

Gas, coal, suffocation by — 308 ; 

Gas demand and electric light -. . 74 

Gas engine. Crossley's *275 

Gas engine patents, England — 188 

Gas engines, economy of... 32 

Gas flames, light of, to increase . . 210 

Gas flames, photography of 52 

Gas, heating, dlstrib. St. Louis... 21 

Gas holder, collapse for .198 

Gas liquor, ammonia from *U4 

Gas, oxygen, manufacture 179 

Gas pressure regulator 292 

Gas, project to pipe 250 miles 56 

Gas ventilation by 347 

Gas well, a remarkable 379 

Ga3 well, remarkable 198 

Gasometer, the largest 258 

Gate, automatic. Chamberlain's. *232 

Gate, improved, Preston's 

Gelatin from si aweed (4) 171 

Generosity, left-handed 48 

Geoduck, the 264 

Geographical prize, Belgian 7 

Geology of .Madeira 350 

Geology of N. Y. lake region 57 

Geology of Panama Canal route.. 152 

Germs, malarial 209 

Germs, minute size of 201 

Giffard, Henri .. 288 

Gin saws, machine for filing. ...'"318 
Gins, cotton, clean'g' attach. for.*318 

glacier scratches in the Catskills. 229 
lass, cement for repairing 394 

Glass, composition of... 211 

Glass, crystallne 361 

Glass, curious effect of water on. 248 
Glass, met. designs, photog. on. 209 
Glass moulds, frame and treadle. 318 

Glass, silvering 132 

Glass, solubility of 227 

Glass, trac'gs on, for the lantern. 250 
Glass, window, year's product... 49 

Glass, writing on 131 

Glassograpti, the 256 

Glossogragh, Gentflli's *394 

Globus, a bad case of 22 

Glycerine, detectionof 101 

Glucose from Cassava 121 

Goat, the Angora 104 

Goats to protect sheep 16, 52 

Gold and sil. in the Sub-Treas'y.. 41 

Gold and silver, mines of 180 

Gold and silver, oxidizing.. ..(5) 171 

Gold, chloride of 20 

Gold, dry separation from sand.. 256 
Gold separator, Henwood's .... *242 

Gold, silver, etc., separation 362 

Gold,testfor 88 

Gold, traces, estimation of 177 

Gold turned into vapor 207 

Governments, European, cost.. . 138 

Grain cleaner, Shaculef ord's *338 

Grain drier, Barclay's *258 

Grain drier, Heffner's *32l 

Gram, freight free to Liverpool.. 250 
Grain transfer, Chicago, system.. 179 

Grapes, do bees injure ? 121 

Grapes, fresh, for the table *183 

Grass, a beautiful 66 

Grate-bar, iEtna pattern — *8 

Gravitation 42 

Gray, John Franklin 393 

Grebes, and their nests .*103 

Growth, rapid, of New Fork 104 

Guano, bat, in Texas 265 

Guano, fish, Norwegian 169 

Gallic acid, solvent for 148 

Gun, hammerlees, 4-barrelod .. .*167 

Gunnery, new departure in 180 

Guns, Holland's hammerless. .... 261 

Gun, the Lyman-Haskell .. . . . *51 

Gun, torpedo, the new Krupp — 3*8 

H 

Hair dye, anew 146 

Hammer, blacksmith's, Fish's. ...♦338 
Hammer handle, curiously worn .*182 

Handkerchiefs, war 366 

Handle, detachable for teacups. 380 

Hanger, pocket, for hats *163 

Harrow, Burger and Simpson's. ."319 

Harvester reel, Kanne's ..*384 

Harvesting, etc., machinery. .'. ...*359 

Hawser, a 21-inch 106 

Head-rest, passenger, Scharpe's.*U9 
Heat, effect of on steel — , — . ,*151 

Heat, light, and sound 259 

Heat, light, etc., at little cost... . 272 

Heating and ventilating app *293 

Heating bv suns time 288 

Hercules beetle, the *135 

Hiccough, remedy for 86 

Hoisting machine, Jarboe's.. — *299 
Holley, Alexander Lyman.... — *80 

Hominy mills, cylinder for *302 

Horse detacher, German *30i 

Horseshoe, Robinson's imp'd — *67 
Houses, dwelling, how poisoned. 120 

Houses, medical history of 266 

Huh for vehicle wheels, Rlegel..*353 

Hudson Hiver tunnel "63 

Hydraulic lift on Morris Canal . .*307 

Hydrofluoric acid, dangers 69 

Hydrophobia, treatment of 133 

Hygiene among the Chinese — 377 



Icebergs 186 

Ice, expanding powerof... 164 

Ice floes andpolar bears 292 

Ice-house, Improved *302 

Ice machine, Holden's *o5 

Ice making, an improvement 329 

Ignorance, dangers of 195 

Immigration and wages 380 

Immigration, unprecedented 346 

Immigration, year's in a month.. 361 
Incand escent lamp, Regnard's . . . *398 

Indicator for weighing scales *347 

Industries, Amerlcan.*19, *35, *95,*359 
Inflammation, effect of bleeding. 329 

Ink and paper, fire-proof 56 

Ink, indelible (1) 122 

Ink, for rubber stamps 212 

Ink, printing 243 

Insane, occupation for the.... 216 

Insanity in the United States 90 

Insects, destructive to oranges. . .*335 

Insects, man and 299 

Instruction, defective, in reading 392 
Insulator for underground lines. ,*I94 
Insurance companies, insuring... 244 

Invention, a new field for 224 

Invention, mechanical value 132 

Invention wanted, railway 161 

Inventions, agricultural .57, 88,100, 

136, 153, 182, 233, 250, *337, *353,*369 

Inventions, awards for 100 

Inventions, engineering ...40,55, 

66, 106, 117, 138, 170, 179, 229, 249. 

260. 275, *299, 318, *337, *353,*369 
Inventions, electrical.... *300,*318 
Inventions, mechanical. .38, 54, 68, 

98, 119, 134, H8, 166, 194, 210, 231, 

248, 261, 274, *299, '318, *337,*369,*387 
Inventions, metallurgical . . . .*3I0 .*337 
Inventions, miscellaneous. .6, 18, 

56, 67, 83. 104, 118, 133, 153, 162. 

164. 183, 196, 217, 22 6, 246, 262, 265, 
279, 233, *300, *320, *-337, *353, 

*370, *380, 397 

Inventions, needed 241 

Inventions, new.... 8, 24, 41, 53.90, 

, 103, 121, 150, 166. 200, 227. 242, 278 

Inventions, railway, wanted 33 

In mentions, recent. .4, 23, 42, 50, 72, 
102,116,131,117,163,144,218, 

228,244, 274,384 
Inventions, small, protection of.. 272 

Inventors, attention 52 

Inventors, problems for.... 144 

Inventors, protection to.. 380 

Iodine reactions 42 

Iridium, electric properties of ... 146 

Irish industries, decline of 7 

Iron and copper, reactions for ... 101 
Iron and steel, magnetic prop ■ - ■ 313 
Iron and steel product, 1881,. ..... 377 

Iron and steel, silvering process. 361 
Iron and steel, year's progress... 97 

Iron, cast, malleable 56 

Iron, crystallization of... 317 



Iron, dephosphorization 385 

Iron in Iowa 383 

Iron mountain at Durango 381 

Iron, nitrate, ^reparation (4) 43 

Iron ore, in North Carolina 228 

Iron ore, sands in forge tires..... 243 
Iron oxide, sep. from alumina... ■ 20 
Iron, patent for manufacture.... 153 

Iron, preservation of ... 132 

Iron, preserving, new process.... 294 

Iron spots . to remove (6j 171 

Iron vessels, zinc sheathing .... 381 

Ironclad, Chinese, first. . 90 

Ironwood tree, the 135 

J 

Jack, lifting, Bei'hl's *318 

Jack lasting, Hutchins* *318 

Jardine, George 116 

Jeanette expedition, sci. results.. 96 

Jeanette, loss of the 2 

Jeanette, the, long drift of 86 

Jerboas , or leaping mice *263 

Jets, effects of 2y0 

Jewelry-box, silver filigree ..... .*351 

Jewelry setting. Smith's *348 

Journal-box . Cander's , *198 

Jumping, sheets as fire-escapes.. 347 
Jupiter *2l2 

R 

Keel, heavy, for a small yacht... . 226 

Keel, lead, of the Wenonah 382 

Kerosene lamps, explosion 152 

Kettles, White's improved *22 

Key-log, cutting the 262 



Lac 217 

Lactic acid, preparation of 327 

Lake, a burning 258 

Lake Michigan, walk under 102 

Lake region of N. Y., geology '57 

Lamp, electric, Sheridan's... *300 

Lamp, incandescent, Regnard's.*398 

Lamp, safety, Tingry 's *354 

Lamps, kerosene, explos.. cause. 152 

Lamaon case, the 332 

Lanterns, lighthouse, Cook's ... *50 
Lanterns, tracings on glass for... 250 

Launching by electricity 395 

Launch of H. M. S. Edinburgh... 266 

Lawrence Herbert 186 

Laws for analyzing foods.' 2 

Laws, patent, new amendment... 181 

Lead.... 137 

Lead, cattle poisoned by 198 

Lead poisoning, in factories 293 

Leaf fibers, machine to clean *207 

Leather, chamois, to cleanse 147 

Leather industry, our. 32 

Leather polish , giycerine 21 

Leather, sole, tanning *35 

Legislative atavism 376 

Legislative confiscation.. 344 

Legnophone, the 195 

Leichhardt, explorer, journals.... 104 

Letter-boxes, street, new 316 

Letter-box, street, new style 352 

Library, a curious 180 

License fees, officers', vessels ... 258 
Life, American, characteristic... 51 
Life and death, commerc. view. . 132 

Life-boat plug, Leavltt's *259 

Life preservers, In factories 3 

Life-saving service, the 129 

Life-saving apparatus *327 

Lift, hydraulic, in Morris canal.. *307 
Light, depth, penetrat. In water. . 8 

Light, electric, for siege purp *175 

Light, electric, Phila. P. 151 

Light, heat, etc., at little cost. .. 272 
Light, of gas, flames to increase. 210 
Light, penetrat'g power in water 83 
Light, red, optical blindness to.. 182 

Light, sound and heat . 259 

Li ghtfeower, electr. NewOrleans*159 

Ligh.';'iouse. Eddystone *396 

Lighthouse lanterns, Cook's *50 

Lightning-rods .. . 242 

Lightning-rods, earth connec. for 18 
Lightning, explosion caused by.. 129 

Lily, a, with 145 blossoms 331 

Lime, coal, breaking with 381 

Live stock in the United States. 892 

Living, good, easily got 22 

Locking stay, for desk lids *354 

Lock, nut, Berry hill's .*382 

Lock, nut, Burrows' *331 

Locomotive, a smuggling 184 

Locomotive boilers, inspection... 332 

Locomotive, explosion of a 162 

Locomotive, Hunt, Halsey &Co..*291 

Locomotive, large 364 

Locomotive, for war uses 101 

Locomotive, road, war 338 

Locomotive, the Shaw 54 

Locomotive truck, cost of a. ..;.. 292 

Locomotives and malaria 225 

Locomotives, stock alarm for ...*166 

Loess, the, of North America 332 

Locusts, in Angora 310 

Log, electric, Kelway's *258 

Log, ship's, Hogg's *278 

Logwood in wine 296 

Looking-glass frame, carved *89 

Lumber market, Chicago as...... 331 

Lumber trade, Northwest ... .... 182 

Lumber trade, Puget Sound 85 

Ijungs, capacities of 34 

Luray cavern, by electric light. ..*164 
Lutorcine 275 



M 

Magnetic bricks 264 

Magnetism of steel, permanent. 105 

Malarial germs 209 

Malaria, locomotives, and 225 

Malt, an extract of 42 

Malt, converting power of 178 

Mammoth, the 202 

Man a fruit eater 202 

Man and Insects 296 

Man the highest animal 380 

Man who walked 175,200 miles.... 366 

Mandrel, expanding, new *337 

Manganese bronze, strength of.. 193 
Manometer for high pressures .. 241 
Manufactures, Arner. in Austral 211 
Manufacturer, help to farmer... 277 

Manufactures in Kansas 350 

Marine economy 65 

Mars, ocean currents, on *22 

Mars, planet, canals on 273 

Matches, Swedish 137 

Match igniter, Donnelly's *370 

Materials, strength of 33 

Mats for river front, failure 165 

Meat and fish as food 264 

Meat, cooked' patents 112 

Meat preservation 368 

Medical fees in London 73 

Medical history of houses 266 

Mediterranean of the west 85 

Meiograph . Carpentier's *146 

Melting poinis, determ., app . 132* 

Menhaden industry, origin 264 

Metallic designs photog. on glass 209 

Metallic eliminations by milk 18' 

Metals, act'n hydraul. cement... 120 

■M etals, coloring 121 

Metals, crystallization by heat... 200 

Metals, Michigan ... , 147 

Meteor, fall of a 2i2 

Meteor, the great, of March 245 

i Meter, electrical, new 147 

] Meters, water, Frager's *lll 

Microscopic notes 282 

Milk, blue 22 

Milk, boiled 290 

Milk diet in Blight's disease 90 

M ilk, metallic elim inations by 18 

Milk, novel reactions of 131 

Milk stains, to take out 317 

Milk sugar, manufacture of 382 

Milk test, the pioscope 244 

Millstone driver, a new *312 

Mill, the Sibley, inauguration.... 213 

Mill ore, a new *262 

Mine, deepest in the world 366 

Mineral water, new, Burmese... 316 

Miner, a boss 151 

Miner's ingenuity, a 52 

Mines of gold and silver 180 

Mining engineers, convention. ... 149 



Mining exhibition, Denver *2l32 

Mirrors, telescopic, siivering 37 

Miscal and the useful agave 114 

Misrepresentation as a leg. inf.. 377 

Mississippi, channel, clearing 381 

Mississippi River improvement.. 117 

Mississippi River, the. 348 

Mississippi, shitting possible 179 

Monument, the Andre *245 

Monnment, the W ashington 1 

Mountain, iron, at Durango...... 381 

Mountain.^Bald, fall of 169 

Moon, curious appearance of. . . 49 

Moon, mental distance of 160 

Moral, a misapplied *192 

Morning work 37 

Mortar, durability of Italian 293 

Mortars and cements . prize for.. 333 

Mosaics, how made 161 

Motive power from heating pipes 349 
Motor for churns, iilackstock's..*353 

Motor, electric, Trouve's *83 

Motor, Keeley, the secret of the 241 

Motor, Iske's *195 

Moulds, infectious 132 

Mound builders, nationality 85 

Mt. Etna observatory 131 

Mungoose, the, as a rat killer 377 

Museum, Metropolitan, gain of .. 129 

N 

Nailmakers, Amer. vs. English.. 145 

Nails, horseshoe, Hyslop's *384 

Naphthaline, purification of 116 

Natural history notes 216 

Naval ;md submarine exhib *327 

Naval defenses for England 198 

Navy, the proposed 134 

Necropolis, a zoological 228 

Negative film . stripping 276 

Negatives, paper 248 

Negatives , paper, to make 161 

Nerve, optic, excitation lae 

N est, a three story 209 

Newspapers, German, old 317 

Newspaper, the N. Y. World *127 

New Jersey industries 266 

New Fork as a manufg. center... 394 
New York City, public works ... 137 
New York harbor improvements. 85 

New York, rapid growth of 104 

Non-combustible fabrics 392 

North pole, plan to attain 132 

Nut lock, Berryhill's *382 

Nut lock, Burrows' *331 

Nut lock, bimpson's *163 

O 

Observatory, the Lick 101 

Observatory, the Mt. Etna 131 

Ocean cables, curiosities of 893 

Ocean steaming, fast 266 

Ocean trip, the fastest 209 

Oil cup, Bryant's *382 

Oil, effect of on water 194 

Oil. ethereal, of satureja 153 

Oil printing, n ew method 182 

Oil well, a deep 152 

Oil well bailer. Birges' *384 

Oil wells, new packing for *353 

Old ironsides retired 5 

Optic nerve, excitation 1'36 

Orange culture in Florida ....... 393 

Orange, insects destructive to . . .*33a 

Ore crusher. Cameron's. *369 

Ore grinding mill, Harris' *837 

Ore mill . a new *262 

Ore-roasting furnace, ntw *343 

Organ factory, Beatty's. new 145 

Orinoco natives, habits of 166 

Oxygen as source of energy 72 

Oxygen. cheap — 278 

Oxygen, explosion of, singular.. 131 

Oxygen gas manufacture 82, 179 

Oxyhydrogen light, improved ...*101 
Oyster industry, census of the... 97 
Oysters, Europ, and Amer. . study 116 

Oysters, why some are green 113 

Ozone, app. for production of *319 

P 

Packing for oil wells, new *353 

Padlock, permutation. Dean's . . . # 299 

Paint, asbestos 153 

Painting . oil, imitation .... 249 

Paint, phosphorescent 84 

Palliser, Sir William 97 

Panic-stricken company, a 10 

Pantaloons protector, novel *270 

Panther, Vermont, the 10 

Paper and ink. fireproof 56 

Paperand printing, fireproof. — 22 

1 *nper box. new, \V oodhiser's .*320 

Paper carbon, (28) 235 

Paper carwheels, ho w made 2i7 

Paper for copying, sensitive... (4) 11 

Paper n egati ves and prints 16 1 

Paper weights, photographic 249 

Parasite of the clam 308 

Parasite . St. Gothard in India .... 278 

Parasite, the tubercle 345 

Park, East Rock, New Haven *378 

Parrot, a sheep eating 89 

Parthenogenesis 186 

Paste boxes, porcelain and china* 384 

Paste, flour. ... 233 

Patent bill before the Senate, 164, 381 

Patent bill, the new 448 

Patent cases in Court of Claims . 145 

Patent decisions ~ .396 

Patent decisions, important. ]70 

Patent department prop., new... 104 

Patent, gas engine . England 138 

Patent laws, nullification of 328 

Patent laws, new amendment.. .181 
Patent laws, propo. amendments 176 

Patent legislation proposed 160 

Patent office, needs of the 128 

Patent office, year'swork in 97 

Patent office. 40 years in the 128 

Patent, tobacco plug, invalid 225 

I 'atentee, innocent, vs. purchaser 16 
Patentees, relation of gov't to... 96 

Patents, British, in 1881 393 

Patents, claims in, fraudulent.... 48 
Patents, decisions relating to, 184 
213, 244, 309. 

Patents, early American — 49 

Patents, electrical, in the U. S... 207 

Patents in Germany... 314 

Patents, invalidation of 144 

patents, Wilson's cooked meat.. 112 
Pencil, Livermore'sautomatic... 38 

Peppermint drops, to make 74 

Perch for bird layer, Bagot's *301 

Percolater and still, Fennor's....*302 

Perspective delineator 380 

Pest, a threatening 248 

Petroleum, outlook the 148 

Petroleum, solid 64 

Phosphorescence in plants 282 

Phosphorescent coral *57 

Phosphorescent paint 84 

Phosphorescent rock 292 

Photographs, enameling (11) 234 

Photography of gas flames 52 

Photo emulsion, Stebbins 366 

Photo-engraving, metallic plates*353 

Photo-engraving process 34 

Photo- printing plates, new pro... 330 

Photo-shutter, electro 312 

Photo-stereotypes (1) 26 

Photo-zinc and platinum proc... 314 

Phthisis, bacillus of 365 

1'hytocollite, a, new mineral 88 

Phytocollite in N.Y. 8tate 132 

Picklock, a precious 226 

Picture exhibitor, Lueckel's *300 

Pigeon show, big 33 

Pilocarpine, mur. whoop, cough. 137 

Pink-eye in horses 90 

1 'ioscope , the. milk test 244 

Piston engine, Hale's.. *299 

Piston engine, packing, lmpr'd..*353 
Planer, plate, Hilles & Jones..... *23l 

Planets, aspect of for March 113 

Planets for April, aspect of 196 

Planets for June, aspect of 328 

Planets for May, aspect of 257 

Planets, symbolic signs of the... 103 

Plants, daily swelling of ... 232 

Plants found on mummies 248 

Plants, herbaceous, culture of ■-. 101 

Plants, phosphoresence in 282 

Plants, ripening, changes 105 

Plants, sugars and starch in 385 

Plastic compound. Harrass's 353 

Plaster of Paris infractures 37 



Plaster, to preve ^PHMft ieslon 167 

Plates, dry, CWsyfTwT. 363 

PUiting cotton witSplllk 65 

Platinum crucible 201 

Plethysmograph, the 198 

Plow attachment, Wise's *337 

Plow for laying electric cables... *246 

Plow, Gautier's improved *311 

Plow, George's improved *319 

Plow, shovel. Agee's *66 

Plug, life-boat, Leavltt's *259 

Plugger, dental, Bbi's *384 

Pocket hanger for hats , 163 

Poitevin, M 225 

Polar expedition, new Danish — 210 

Polish for furniture 332 

Pompeian surgery 312 

Postage stamps, exhibition of.... 5 

Postal parcels in France 178 

Posts . fence . preserving 143 

Pottery, copyright mark on 25U 

Potash, climate, explosions 333 

Potash for snake poison 394 

Pounding mills in Arkansas 395 

Power, electric transmission of.. 213 
Power, heat. etc.. at little cost... 272 
Power to command, early devel.. 261 

Practical men, demand for 167 

Prehistoric races of America 186 

Presses, hand and power, impr...^ *5 
Press for manufacture of beits. . *86 

Prickly pear as a fence 276 

Printing, oil. new method 182 

Printing surfaces, obtaining 136 

Prints, removing from mounts.. 73 

Prize, astronomy , Lalande 97 

! Prize for comets and meteors.... 833 

J Prizes for farmers' boys 136 

Project, new, De Lewseps' .291 

Protector for underground lines.*194 
Protest of Franklin Institute.... 395 
; Public works, New York City.... 137 

! Pulverizer, Jordan's *82 

1 Pump, force, portable, Bosner's.*353 

■ Pump piston. Miller's *179 

I Pump-rod counterbalance 179 

j Pump, steam, Osborn's *353 

! Pumping works. New York City.. *239 

1 Punch and shear.Hilles & Jones' *8 

Purchasers that need protecting. 129 



Q 

Duartz stamper, Dunham's *39 

Jueen of bedders. rose . 334 

question for Mr. Lawson 10 

Question to Mr. Lawson answer'd 52 
Juinia, detection of 282 



R 

Rabbit pest, .n Australia. . 333 

Babbits injuring trees S3 

Race of people, a new 248 

RaJte, stalk, Grebe's improved.. *194 
Railroad collisions, preventives. 112 

Railroad lines, fast 312 

Railroad, Northern Pacific, prog. 250 

Railroad spike, improved... *34 

Railroad spine, extractor *337 

Railroad switch, Hortman's *834 

Railway bridge, highest 104 

Railway crossing. Invent, wanted 161 

Railway, electric, another 288 

Hallway, electric, St. Gothard .. 366 

Railway, elevated, Berlin 160 

Railway, first in Newfoundland.. 229 
Railway grades and distances... 233 
Railway management, neglect.. .. 64 

Railway matters 168 

Railway, prog, in the Southwest. 278 

Railway relief fund 180 

Railways, elevated in N. Y. city. . 281 
Railw'y ship, lnter-oceanic, Eads' 177 

Railway signal, automatic 185 

Railway speeds, fast 273 

Railway, St. Gothard 365 

Railway superintendents, Am — 274 
Railway, track, gauge and level.. *178 
Railway tunnels, under water — 84 

Railway, wear and tear 166 

Rat killer, the mungoose as a — 377 

Rats in granaries 198 

Razor-strop paste (11) li 

Reading, defective instruction in 392 
Refraction, remarkable example. 233 

Refrigerator, Hurd's new *354 

Refuse, New York city 261 

Rein-holder, Whitney's *166 

Re-issue, expanded, another case 96 

Resinous matters in plants 396 

Retina, sensitiveness of 152 

Revolver, improved, Maeon's.. „*ll5 
Rheometric apparatus, Deprez's. *68 

Ribbon manuf., St. Etlenne 316 

Rice crop of the United States... 192 

Riffles, disintegrating, new *3l4 

River Amu or Oxus, the 358 

River, an underground 168 

Roads, pole 119 

Rock, phosphorescent 292 

Rocky Mts., stone remains on... 3 
Rodgers, Rear Admiral, U. S. N.. 329 

Rogers. Wm. B., Prof 393 

Rolling machines, Thomas' *300 

P.ooflng plate, metal, Walters' . . . *301 

Rope machine, Harris' — *370 

Rose culture .. 178 

Rose-tree, famous, end of 101 

Rubber packing, to make tight... 86 
Rubber, preservation of 377 



' Safe, suspended, Mason's *S95 

1 Sahara, the great Desert of 74 

; Sahara, winter in the 350 

i Salicylic acid, dyestuffs from. .. . 311 

: Salicylic acid, purity of 365 

. Sanitary exhibition, Berlin 10 

! Sash-cord guide, Millar's *34 

l Sash f astene r and ho l*er *337 

| Sash-fastener, Risk's *182 

Sash windows 297 

l Sawmill, circular, Carley's.... — *38 

I Saw-frame, Bennett's *179 

Sawmill, changes of a century... 53 

Scalds and burns, soda remedy.. 117 

! Scars and cicatrices, removal... . 170 

l School-rooms, foul air in 264 

Schooner sunk by rats 167 

Science in the Navy 33 

Science, teaching of 162 

Sciences, Academy of, National.. 288 

Sci. Am. office, burning 69 

Sci. Am. office, old and new *81 

Sea lions in Central Park 192 

Sea-serpent, the Marlboro 38 

Sea waters, color changes in. 185 

Seed-planter and fertilizer *869 

Seed-planter, Hall's *320 

Sensitiveness of the retina 152 

Sewage machine, Hanson's *275 

: Sewage, new process 817 

Sewers, gradients for 331 

I Sewing machines and ataxy 266 

Shaft, forging a large 192 

I Shaft-loop, for harness *337 

! Shale, combustible, in Iowa 132 

: Shear, bar iron, Hilles & Jones.. *231 
1 Shears, plant trimming, Badia's..*246 

I Shears, sheep, electrical 49 

■, Sheep-dog, singular freak of 248 

t Sheep on furnace lands 351 

I Sheep shears, Mann' s *294 

I hheetand iron product, 1881 377 

; Sheffield,Joseph Earle 128 

Shield, safety for circular-saws. .*134 

i Ship building , American 117 

I Ship, iron-clad, Chinese, first 90 

Shipping at San Francisco 53 

! Ship, rail'y, lnter-oceanic, Eads* 177 

! Ships, compartment... ..- 347 

Ships, passenger, foreign inspect. 290 

; Ship, steel, sailing, large Z'i 

i Ships, unsinkable 87 

Shirts, Schneer's improved *301 

Shoe nails, making* 384 

Shoes, wooden, manufacture.. 86, 168 

Show-box cover, Langle's *182 

Shower-bath, w'drobe, McKlmm.*354 

I Shrimp, canning 131 

Shutter, electro-photo 312 

I Shutters, iron, condemned 133 

Siamese twins, the new 352 

Siberia, Arctic, vegetation In.... 52 

Sibley mill. Inauguration of 213 

, Sidd I e- saddle girth, McNaught's..*162 
i Side- bar vehicles, Lee's lmprov't*321 



Sifter, Frank's improved *320 

I Signal, alarm, automatic *801 

I Signal, railway, automatic 185 

1 Silk Cult. Assoc, Women's 258 

I Silk culture in the United States. 193 

I Silk culture, profits of 128 

! SHk growing, domestic 84 

, Silk, how reeled in France 360 

i Silk moth, new variety of 215 

I Silk raising in the South 88 

Silk, wool, cotton, distinction 85 

I Silver, aluminum 143 

I Silver and gold in the Sub-Treas. 41 

i Six companies, the 209 

Skiagraph, the *149 

Skin affections, boracic acid 149 

Skins of sharks, uses 148 

Skull, human, is it thinning? 294 

Skylight, Leadley's Improved ...*320 

Slate cleaner, etc., Metcal f 's *384 

Slate pencil in marble-cutting... 117 

Slates, school, white 1 

Sled, Russell's improved *258 

Sleep-producing agent, new 121 

Slide-valve, Hughes's *^99 

Smallpox in Hayti 292 

Smoke-escape, theater 116 

Smoke nuisance, the 144 

Snakes and wild beasts, India 82 

Snakes, notes about 201 

Snow,red .... 181 

Snow removal, St. Petersburg... .*381 

Snow sheds 134 

Soap, hark and root, American. . 250 

Soap, floating 195 

Soap, manufacture of *95 

Society of Civil Engineers 84 

Society of Mechanical Engineers 256 

Soda, acetate, store *40 

Soda, remedy in burns 117 

Soda, sulphite for development.. 297 
Soles, clog and wood, shoes, mfr. 168 
Solids, effect of compression on.. 9 

Solids into solids 296 

Solstice, summer, the 376 

Sounding-board transmitter. . . . 149 

Sound, light and heat 259 

Sound recorder, a simple *334 

Sound, separate, on one wire 6 

Sound, shadows in water: 297 

Soups and broths, Virchow on... 208 

Spark arrester. Cook's *301 

Spark extinguishing device *369 

Sparrow . the heathen Chinee 295 

Specialists and general problems 192 

Speeds, railway, fast 273 

Spectrum of nebula photogr'hed. 249 

Spiders, how they fly 42 

Spindle, Tinkham's improved... .*210 

Spittoon holder, Camper's *395 

Sponges, structure of ...282 

Spongilla fluriatilis *183 

Stables, cow 66 

Stains, milk and coffee 317 

Stamp, rubber, ink for 212 

Stanley in Africa 294 

Stature alarm, electric 34 

Steam boiler notes 77, 129, 145, 

*81, 229, *349 

Steam boilers, water supply *98 

Steam engine, Hunt.Halsey &Co.*290 

Steam engine, Phtenix Co's *350 

Steam engines, condenser for *337 

Steam engine, Shaw & Brown's. . 370 

Steam engine, the Innis *2l0 

Steam engine, WhitehilPs *54 

Steam pump, Osborn's *353 

Steam, temperature and press... 361 
Steam vessels, officers' license.. . 258 

Steam whistle, a large 379 

Steamboat, Stevens' Jmprovem't *50 

Steamboat travel, safety of 3 

Steamer & heater, wheat, Hanna*301 
Steamer, iron, City of Worcester *79 

Steamer Rodgers, Iobs of 256 

Steamer schooner, Sumner 373 

Steamer, the fastest 240 

Steamship City of Pueblo 33 

Steamship , narrow escape of a. . . 232 
Steamship Parisian, engines. .*191,*271 

Steamships , screw, speed ) 17 

Steel and iron, magnetic prop 313 

Steel and iron, silvering process 361 
Steel and Iron, year's progress... 97 

Steel chain, a notable 331 

Steel, fluid, steam compression.. 84 
Steel, hardening by pressure... . . 351 

Steel, effect of heat on *151 

Steel, magnetism, permanent 105 
Steel manufacture. Improvement 276 

Steel process, a new 227 

Steel sailing ship, large 32 

Steel tire, car-wheels 106 

Steering gear of the Alarm 208 

Step for vehicles, Owen's *380 

Stereoscopic pictures, seeing 74 

Still and percolator, Fennor's....*302 

Stock alarm, for locomotives *166 

Stock-car competition 64 

Stockings, digitated 277 

Stomach , position, etc., of 264 

Stone, artificial, & cement beton. 52 

Stone, engraving. *1 

Stone, remains, Rocky Mounts.. 3 

Stone wall, a fossil 16 

Stove polish, water-proof 370 

Stove, the acetate of soda *40 

Stoves and lamps in cars 105 

Stoves and ranges. Nicholson's.. *395 

Straw in the manger 66 

Streams, mean velocity of 136 

Strength of materials 33 

Strikes, prevailing, the 377 

Strikes, their cause and effect — 277 
Sugars and starch in plants ...... 385 

Sugar-cane production in 1879.... 281 

Sugar, effect on digestion ]05 

Sugar, history, production, etc.. . 280 

SugarinChina 296 

Sugar, milk, manufacture 382 

Sugar mill, multiple pressure... .. *86 

Sugar, starch, manufacture 313 

Sugar, starch, refining 333 

Sugar test decision 181 

Suggestion, a good 261 

Sultan, the, of Turkey 336 

Sumac cultivation in Italy 200 

Summer solstice, the 376 

Sun, eclipse of. May 17 351 

Sunlight and chimney draught.. 292 

Sun's fuel, the 259 

Sunshine, heating by 288 

Superheater for steam, Fish's *337 

Superintendents, railway, Am... 2T4 

Surgeon, an ambidexterous 228 

Surgery, Pompeian 312 

Suspender strap, Netzger's *384 

Switch railroad, Hortman's *334 

System and drill, value of 298 



Table, circular, extension, new.,*321 

Table-leaf support, Mosher's *321 

Tablet, writing, new 23 

Tan-bark for export 104 

Tannic acid by dialysis 9 

Tanning, mineral 21 

Tanning, sole-leather *35 

Tapir and young *215 

Tea 266 

Teaching, science of 162 i 

Tea, green, (n India 385 > 

Teeth, decay of. cause 83 I 

Teeth, wisdom and deafness 281 [ 

Tele, and teleph. messages 380 ; 

Telegraph and the woodpecker.. .*295 ] 
Telegraph, animals deceived by. 260 

Telegraph cables , ocean 166 

Telegraphic progress, England.. 153 

Telegraph in China 177 

Telegraph pole, life andageof... 200 ■ 
Telegraph stations in the ocean.. 211 

Telegraph table, revolving *118 

Telegraph wires, earth com. fr... 18 
Telegraphic wires, underground. 67 
Telephone, acoustic, Bennett's.. ."259 
Telephone curr. and galvanom.. 314 
Telephone for finding springs — 244 
Telephone, magnifying. Ader's.. *98 

Telephone axle 292 

Telephone receiver, Thornherry.*195 
Telephones, Daniel Drawbaugh's 210 

Telephones, etc., in Brazil 197 

Teleradiophone 98 

Telescope mirrors, silvering 37 

Temperature and cricket's chirp 149 

Temperatures, Arctic 39 

Tempering by compression 258 



Tench for Central Park lakes 6 

Teredo-guard for oce^n cables.. 351 

Testing machine, 51-ton *115 

Theater smoke escape, a 116 

Theft, legalizing of 398 

Thermometer, church, steeple, a 209 
Thermometers, better wanted.. . 113 

ThMll tug, Pinco's improved *9 

Thomson, Sir Charles Wyville.. 

225, *274 
Thrashers, cutting attach, for...*320 

Thread holder and cutter .*338 

Thunderstorms, w et and dry 72 

Tidal power 170 

Tile fish, the *263 

Tiles, manufacture of 87 

Timber, etc., weights of 365 

Time for the world, standard 381 

Time service, proposed uniform.* 39 

Time, steamboat, fast 396 

Tin oxide, action acid solution.. 276 

Tissues, preserving, method 69 

Tobacco, plug, patent invalid 225 

'l oilet combination , new *1S 

Toolholder, new. for grindstones*167 

Top, spinning, Hill's *300 

Tornadoes, and how to avoid... 260 
Torpedo boat for Ital. governm't*-"»30 

Torpedo gun, new, Krupp 368 

Torpedo interests, consolidation 82 

Tortoises, water carrying 135 

Touch, the senseof 163 

Town bull oing industries.... 228 

Tracklaying, cost per mile 275 

TractiveforceonMacadam roads 78 

Tracheotome. Lyman's *346 

Tram cars, Faure battery for 2*07 

Transmitter, sounding-board 143 

Transportation of cattle 393 

Trees and mines, Australian. 365 

Trestle, a, in deep water 23 

Trout breeding 104 

Trout eggs, California. . . 40 

Trunk for cotton opener .*302 

T-square. Hoermann's *23 

Tubercle parasite S45 

Tumor, a large .314 

Tunnel, a, clearing of smoke 178 

Tunnel, Channel, air machine *243 

Tunnel, Channel. the 185 

Tunnel. Hudson River.. .*63, 265, 334 
Tunnel, Hudson River, progress. 347 
Tunnel . railway, under water ... . . 84 

Tunnel. St. Lawrence 104 

Tunnel, the Arlberg 249 

Tunnel, the English Channel 102 

Turbines, horse power of 317 

Turpentine oil as a disinfectant. 216 
Twins, Siamese, the new 352 



U 

United States and Terr., areas... 41 



V 

Vaccination, protective effect... 116 

Valves, safety 229 

Valve slide, 1 1 ughes's. *299 

Vampires, insatiate In Michigan. 344 

Vapor burner. Blake's '347 

Vault, Assembl. Chamber, weak. 40 

Vegetables, importation of 

Vegetation in Arctic Siberia. 52 

Velocity, mean of streams 136 

Velocipede. Johnson's *150 

Ventilating system, Eaton's .. .*379 

Ventilation by gas 347 

Ventilator, fan 232 

Venus, transit of 338 

Vermillion, Chinese manuf ac. 72, *65 

Viaduct, the Kinzua *287 

Virchow on soups and broths *Q8 

Vivisection and mortisection.. .. 360 

Vise, bench, Parker's ....*390 

Vise, hand, Butler's ...*179 

Vises, new attachment for 178 



W 

Wages, immigration and. 88^) 

Wagons, frame stiffening for.. .. *301 
Wagons, power required for..... 232 

Walls, brick, watertight 105 

Walnut trees, not transplanted. . 228 

War handkerchiefs 866 

War statistics. Franco-German . . 266 
Washing machine. Cokeley's.. ,.*274 

Washington monument 1 

Wasps, six cents a piece for 167 

Water, blue color of 212 

Water bugs, how to get rid of 193 

Water, cucumber taste, cause..,. 183 

Water, curious effect on glass 248 

Water, effect of oil on 194 

W ater expansion of 101 

Water from Lake George to N.Y. 209 

Water, hard, how to soften 106 

Water into steam without heat.. Si60 

Water, mineral. Burmese 316 

Water of a holy well 100 

Water power, electric light'gby. 102 

Water, telephone for finding 244 

Water-works for 1 1 avana, Cuba.. 209 

Waters, sea, color changes in 185 

Wave power machine *398 

Weather charts, north Atlantic. 399 
Weather compass. Klinkerfues'. 308 

Weather, relation of fires to 261 

Weed cutter, Vannoy's *353 

Welland Canal, the new 279 

Well, artesian, Waukegan 82 

Well, gas, remarkable 319 

Well, holy . water of a 100 

Well, oil. bailer, Birges' *384 

Wells, driven for fire departm't.. 363 
Wells, oil. injector for. Rohbins's*380 

Wells, oil, packing for *S53 

Wenonah, lead keel of the 882 

Whalebone 90 

Whale, right, in New York 201 

Whale, the black *247 

Whales . antarctic 9 

Wheat, hulling, mode of 348 

Wheat steam'r and heat'r,Hanna*30l 

Wheel, paradox *397 

Wheels, hubfor,Riegel's .*853 

Whip and cane combined *S70 

Whistle, steam, a I arge 379 

\\ hltewash that will wash 292 

Whooping cough in London 399 

w hooping cough, pilocarpine in. 137 

Wick trimmer, Beaton's *370 

WJde-awake-ativeness, value of. 8 

Willow trees, curious 216 

Window-blind operator, Merrill,*331 
Wine, alcohol in, incr. per cent.. 364 

Wine analysis 338 

Wme from beets 97 

Wine . logwood in 296 

Wine making, new method . . 233 

Wine, port, artificial. .. 42 

N intergreen essence. antiseptic 106 

Wire cable bridges, duration 149 

Wires, telegraph, underground.. 67 

Wolves in France 186 

Women for Australian colonies. 130 

Wood carving in New York 245 

Wood, ebonizing. (8) 154 

Wood, ebonizing (27) 235 

Wood, preservation of 377 

Wood, worm-eaten 232 

Woodpecker, acorn-storing....... 313 

Woodpecker and the telegraph . .*295 
Wool, silk, cotton, destruction.. 85 

Wool sorters' disease 56 

Work yielded hy var. substances 182 
Workmen, awards for invention. 100 
World's carrying trade, study.... 7 

World, the New York *127 

Worm-proof cotton 6 

Worms, a plague of 20 

Wrench, socket, Chantrell's *299 

Wringers, Dugdale's improved. ,*118 



Z 

Zinc, boiling point of 274 

Zinc in bronzes 351 

Zinc production of Europe.... . 246 

Zinc sheathing iron vessels ...... 381 

Zinc, sheet, to coior black. .. . (9) 26 

Zincography, improvement In.. . . 177 

Zoological necropolis, a .*228 

Zuyder Zee, reclamation of 366 
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PAYNE'S AUTOMATIC ENGINES. 




Spark Arrester. 

Reliable, ilirfable, and economical, tviUftvrnish a 
horsevo wer with one-third less fuel and waterthan any other 
engimbvUt not fitted with an automatic cut-off. Send 
for Illustrated Catalogue " A " 2, for information and 
prices. IJ. \V. PAYNE »fc SONS, 

Box 1^07. Corning:, N. Y. 



<T C +n COfl perdayathome, Samples worth $5free. 
4>J IU 4>ZU Address Stinson & Co., Portland, Me. 



THE SEIBERT CYLINDER OIL CUP CO., 

Sole Manufacturers of 
Oil Cups for Locomo- 
tives, Marine and Sta- 
tionary Engine Cylin- 
ders* under the Seibert 
and Gates Patents, with 
.Sight Feed. 

TAKE NOTICE. 

The "Sight Feed" is 
owned exclusively toy this 
company. See Judge Low- 
ell's decision in the United 
States Circuit Court, Dis- 
trict of Massachusetts, Feb. 
23, '82. All parties are here- 
by notifl 3d to desist the use, 
manufacture, or sale of 
same, as we shall vigorously 
pursue and prosecute all 
infringers. 

THE SEIBERT CYLIMWK OIL CUP CO., 

53 Oliver Street, Boston. Mass. 




OPIUM 



inOKPHtNifi HABiV, 

No pay till cured. Ten 
years established, 1,000 
cured. State case. Dr. 
Marsh, Quincy, Mich. 




GOkB 
PENT 

PENCILS, HOLDERS, CASES, *c. 

The CALLI-CRAPHIC Pen. 

A GOLD PEN and RUBBER HOLDER, containing 
ink for several days' writing. Can be carried in the 
pocket. Always ready for use. A luxury for persona 
Who care to preservethelr individuality in writing. 

MABIE, TODD & BARD, 

180 BROADWAY, NEW YORK. 

»__ Send for Price- List. 

OUR GOODS ABE SOLD BY FIRST-CIiASS DEALERS. 




ERICSSON'S 

New Caloric Pwiig Engine 

FOR 

DWELLINGS ANI> COUNTRY SEATS. 

Simplest cheapest, andmosteconomical pumping engine 
for domestic purposes. Any servant girl can operate. 
Absolutely safe. Send for circulars and price lists. 

DELAMATER IRON WORKS 

C. H. DELAMATElt & CO., Proprietors, 

No. 10 Cortland! Street, New York, N. Y. 



THE COMMON SENSE DRY KILN. 




in solving the true principle of seasoning, extracting 
the sap from the center by suction, rapid circulation 01 
air, with moderate heat, we offer the cheapest kiln in 
construction, quickest in operation, and perfect in re- 
sults. Prevents checks, warp, or hardened surface. 

ST. ALBANS M'F'G CO., St. Albans, Vt. 




BOOR WALTER ENGINE. 

Compact. Substantial, Econom- 
ical, and easily managed ; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
price of 

3 HOHSB POWER $240 00 

IX •■ •' 280 00 

6U " " 35500 

m. " •' 440 00 

83?" Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfield. Ohio, 
orllOLiberty St., New York. 



THE DUPLEX INJECTOR. 

The constantly increasing demand for this Boiler 
Feeder proves its superiority over other machines now 
In use. Send for illustrated circular and price list. 

Manufactured by J AlYIES J EN KS, Detroit, iVIich. 




MACHJNEKN'.YES. 

COR PAPERMILLS, B00K- 
BINDERS.WOOD WORKING 
AND AGRICULTURAL MACrfY 
AISO PARALLEL VISES TOR 
MACHINISTS. PIPE FITTERS, 
BLACKSMITHS WHEtlWKlHTS 
PATIERNMABERSSX.^—. jj 
MANUFACTURED RY ^CQ ' 
TAYLOR STILES SCO. 
REICEL5VILLEWARRENC0.N.J. 




IT PAYS to sell our Hand Printtna Rubber Stamps, 
Circulars free G. A. Hahpkb & Bro., Cleveland, O. 

DRUNKENNESS EASILY CURED. 
3.000 Cures with the Doable Chloride of Gold Reme- 
dy. Books free. Leslie B. Kkelet, M.D., Surgeon 
C & A. B. R., Dwight, 111., TJ. S. A. 




Masses* ESTA! 3i ? ^J* BS I51£S? 1 

K1NDINTHEW0RID. 



MOSS ENGRAVING COMPANY 



UK a. ENGRAVINGS FOR ^ 



„ THIRTEEN YEARS „«..»«, 




RESIDENT. 



MANUFACTURERS OF 



WIRE ROPE, BRIDGE CABLES, SHIP RIGGING, 

Tramway Ropes, Champion Barbed Wire, etc. 



Office and WoTkss 
VTILKESBARkE, PA. 



Send for 
price list. 



Office and Warehouse: 
8T LIBERTY ST., SEW YORK. 




RUBBER BACK SQUARE PACKING. 

BEST IN THE WORIiD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

B represents that part of the packing which, when in use, is in contact with the Piston Rod. 

A, the elastic back, which keeps the part 11 against the rod with sufficient pressure to be steam-tight, and yet 

creates but little friction. „ „ . * , ^ „ , ^ 

This Packing is made in lengths of about 20 feet, and of all sizes from U to 2 inches square. 

JOHN H. CHEEVER, Tieas. NEW YORK BELTING & PACKING CO., 29 Park Row, New York. 

SPECIAL NOTICE.— Owing to the recent ureat fire In the "World" Building, our office has 
been removed as above. 



ELECTRIC LIGHTS 



Th omson & H oustoni 

> OF THE ARC TYPE EST I MAIL 

GIVEN & CONTRACTS MADE' 

631 ARCH ST.PHILADELPI"" ' 



FOR SALE, 

A SECOND-HAND No. 5 ROOT'S -BLOWER. 

Has only been used a short time. In perfect order. 
Apply to W 11 . RESOR & CO., Cincinnati, O. 



The Panama Canal Co. Use 

VANDTJZEN'S PATENT 

Water klrvator or Steam Jet Pump. 

For Elevating or Conveying Water (or 
other Jjiouids) to elevations not exceed- 
ing 50 ft. vertically, it has no iqunl. 
Can be used with Hose and Nozzle for Fire 
Pump. Cheapest Reliable and Durable 
Steam Pump made. Ten sizes. Prices, 
17, $8.60, $10.50, etc., to $75. Capacities 

_„, from 300 to 30,000 gallons per hour. State 

for what purpose wanted and send for large catalogue. 
VANDU7.EN <& TIFT, Cincinnati, O. 




RUPTURE 

cured -without an operation or the injury trusses Inflict 
by Dr. J. A. SHERMAN'S method. Office,251 Broadway, 
New York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 



WATCHMAKERS. 

Before buying lathes, see the "Whitcomb,"' made by 
AMERICAN WATCH TOOL CO., Walt nam, Mass. 




BARREL, KEG, 

HOGSHEAD, 



„, ,, , , T -j-. — AND Fan and StaveJointer. 

Chamfering. Howehug, 

andcrozing. _ stave MacWneiT. 

//fwOYer 50 varieties! 
j/Jjff manufactured by 

»■"■*€ E. & B. HOLMES, 




Truss Hoop Driving. Buffa 1 0, N . Y. 




Head Rounding. 



MACHINERY 

of every description, 121 Chambers and 103 Reade Sts., 
New York, ThkGeorgk 1'lack Machinery Agency. 



Geouge Westing house, jr., Ralph 
President. Sec'y 

The Westinghouse 

Will make Special Contracts 
Speed Machinery, to 

THE WESTING M 

Without the 
CORRESPONDENCE 

Send for illus | 

The Westinghouse 

Works at Pittsburg, Pa. 9 2 & 9 4 




Baoai.et, 
& Treas. 



H. H. Westinghouse, 
Superintendent. 



Machine Company 

with manufacturers of High 
DRIVE DIRECT with 

HOUSE ENGINE 

use of Belts. 

SOIICITIB, 
trated circular to 

Machine Company, 



STREET, NEW YORK. 




SHEPARD'S CELEBRATE!) 
$eo 

Screw Cutting Foot Lathe, 

Foot and Power Lathes, Drill Presses, 
ScrollSjSaw Attachments, Chucks, Man- 
drels. Twist Drills, Dogs, Calipers," Si n 
Light " Has Machines, etc. Send 
for catalogue of outfits for amateurs or 
artisans. Address 

H. lu SIIEI'ARD Jt CO., 
341 & 343 West Front St. Cincinnati, O. 



Machinists' Tools. 

New and Improved patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN MAN U FAOTUltlNO CO., 

.New Haven, Conn. 



IF 



YOU want to be a leiegraph Operator, send 2.^ 
eta. for the Most Complete Telegraph Instructor 
in the world. €. E. JONEH & BRO., Cincinnati, O. 



DEAN BROS' 

STEAM PUMP WORKS, j 

INDIANAPOLIS, IND. 
Boiler Feeders, Fire Pumps, J 
" Pumping Machinery 
(for all purposes. 

, Send for $ 

asaj pw .. | Catalog^ 




THE PORTER-ALLEN 

High Speed Steam Engine. 

' ADDRESS 

SOUTHWARK FOUNDRY & MACHINE CO .. 
430 Washington Ave., Philadelphia, Pa. 



DDAD V f\D n I IU C* O Billings & Spencer Co. 
flUr f UnUII\UOHARTF0RD,C0NN.U.S.A. 




<< 



BLAKE'S CHALLENGE" ROCK BREAKER. 

Patented November IS, 1879. 
For Macadam Road making, Ballasting of ICai) maris. Crushing Ore«,useof Iron Furnaces, 

etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, effici- 
ency, &ri& simplicity. Adopted hy important Railway and MiningCorporations, Cities, and Towns. 
First Class Medals of Superiority awarded by American Institute, 1879 and 1880. 

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn. 





FOSITIVXi BLAST. 



IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Farts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 

S. S.TOWNBEKD.Gen. Agt.,6 Cortland St., 8 Dey St., 
COOKE & CO., Selllnor Agts., 6 Cortland Street, 
J4S. BEGGS & CO., Selling Agts. 8 Dey Street, 
' IfflE-W YORK, 

SEND FOR PRICED CATALOGUE. 




SPEAKING TELEPHONES. 

THE A9IKKICAIV BELL TELEPHONE COMPANY, 

W. H. FORBES, W. R. DRIVER, THEO. N.VATL, 

President. Treasurer. Gen. Manager. 

Alexander Graham Hell's patent of March 7, 1876, 
owned by this. company, covers every form of apparatus, 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undulations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured directly or through the authorized 
agents of the company. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AMERICAN IlKlili TELEPHONE COMPANY, 
95 IHilk Street, Boston, Mass. 




WITHERBY, RUGU & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. • Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



MATTY'S OEGANS ^ 8to P s '*"0. Pianos, £123. 
l "it^ ^Pa^nrY^mn j ng day & night. Catalogue 

~F.Beatty» Washing' 



free. Address Daniel J 



ugioti, >. J. 



. U. rf O , y^ ^ ° 



2^ SPRAY •VJs! 

, =EED WWTERJ^ 

m -^Purifier ■«} 

f! FOR STEAM BOILERS 
"*'- J U.S. & FOREIGN PATENTS 



$88 



A week to Agents. SIO OUTFIT FREE. 
RID BOUT & CO., 10 Barclay St., New York. 



Horizontal Steam Engines, 

For best A a touiatic Cut-off or 
Plain Slide Valve of Su- 
perior Design, 
Complete in Every Respect, 

ADDRESS 

LAMBERT 7ILLE IRON WORKS, 

LAMBERTVILLE, N. X 




ftg^E** Series For 1.882. 

fiSlBBFrWVEU-crunt Imported , designs, nil Chro. 
kHI ^ «*V moS) (xxxboard)Ja beautiiul colore, Gold 
il Sllver.Germoii & French Florals. Scenery from tha 
Klver Rhine, Arctic SceneB, Mossroae Series, Ocean 
Wews, Bird MottoC8,&c »"■ I" fancy «»ript typc,lpc.or 
I^MK^nRExtra I.arse size Embossed Chro- 
ffiHIv Wmos,namein any style.lOc.Ag'ts 

SakB 40 per cent. 14pack8ofeitlierfor*l. Our beautiful bound 
Bookof 10O Stylea,for 1882, 25c. Full particulars with every or- 
fer.Slank Cards at wb.olesale.CAKD MILI/S Northford Ct. 

PATENT QUICK 

Adjustable Stroke 

SHAPEES 

Can be Changed while in Motion. 
E. GOULD & EBERHARDT, 

NEWARK, K. J. 




$72 



A WEEK. $12adayat homeeasilymade. (Jostly 
outfit free. Address True & Co., Augusta, Me. 



FOR SECOND-HAND ENGINES, 

Address HARRIS IRON WORKS, Titusville. Pa. 



sendtoI QNDQNBERRY^ORTQN, 

■ ' • PHILIP* FOR- • 

THE BEST BAND SAW BLADE 



W ood-working M achinery. 



Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 

BENTEL, MARCEDANT & CO., 

HAMILTON, OHIO, V. 8. A. 




roB. 

Heavy Punches, Shears, 

BOILER SHOP ROLLS, 
RADIAL DRILLS, Etc. 

SEND TO 

HILLES & JONES, 

WILMINGTON, DEL. 
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SiwrttietfOTfs. 



Inside Page, each insertion - - - 75 cents a line. 
Back Page, each insertion - - - $1.00 aline. 

(About eight words to a, line.) 
Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



s™d™u s trateoh.BICKFORD 

rHIUELOl CINCINNATLO. ' . 



I LOW. SON & HATDON'S 

TOILET SOAPS 

Leave no unpleasant odor on the hands. 
The popular kinds are 

ELDER FLOWER, IN I LB, BARS, 




OLD BROWN WINDSOR, IN PACKETS. 

Triple Handkerchief Extracts, 
Royal Windsor Toilet Water, 

Eau de Cologne, 
Violet Nursery Powder, 

Rose Leaf Powder. 



Acknowledged to be the best and most satis- 
factory Toilet Articles in the world. 

FOR SALE EVERYWHERE. 




At Low Prices. Ijarge Assorted Stock. 
A. <& F. BROWN, 43 Park Place, New York, 



GOLD MEDAL, PARIS, 1878, 

BAKER'S 

Breakfast Cocoa. 

Warranted absolutely pure 
Cocoa, from which the excess of 
Oilhasbeen removed. Ithas three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 
S«ld by Grocers everywhere. 

W. BAKER & CO., Dorchester. Mass. 




o 



PERA GLASSES 



Microscopes, Spectacles, 
Telescopes, Barometers, 
Thermometers, and Compasses. It. & J. BECK, 
Manufacturing Opticians, Philadelphia, Pa. 
Send for Illustrated Priced Catalogue. 



NATIONAL STEEL 

TUBE CLEANER. 
For cleaning Boiler Tubes. Saves its cost every time it 
is used ; indorsed by best Engineers. 

Asbestos Materials, Fiber, Millboard, 

Packing, and Cement. 

Address CHALMERS S PENCE COMPANY, 

28 John Street, New York. 



PlJAii^i 



"" THE STANDARD " 

MAKES APERFECT JOINT 



THE J. L MOTT IRON WORKS, 

SS and 9 Bockman St., New York. 
Denmrest's Patent Water Closets used almost 
exclusively in all fine work. Deniarest's Water 
Closets, Latrine's and Hopper's for public buildings and 
factories. Mutt's Celebrated Porcelain Lined 
Baths unequaled for beauty and cleanliness. Sani- 
tary Goods of all kinds. 




WATCHMAN'S I M- 

proved Time Detector, 
with Safety Lock At- 
tachment, Patented 1875- 
6-7-80-81. Beware of In- 
fringements. This In- 
strument is supplied with 
12 keys for 12 stations. 
Invaluable for all con-, 
cerns employing night 

„ watchmen. Send for cir-; 

culars to E. IMHAUSER, 

212 Broadway, New York. 



P.O.Box 2815 



WM. A. HARRIS. 

PROVIDENCE, B. I. (PARK STREET), 

Six minutes walk West from station. 
Original and Only builder of the 

HAKK18-C0KLI88 ENGINE 



Willi 



Harris* Patented Improvements, 
front 10 to 1,000 II. 1'. 




and Shaped Diamond Carbon Points, indispensable for 
Truing Porcelain, Hardened Steel, Chilled Iron, and 
Paper Calender Rolls. Practical Mechanics and Paper 
Makers using them pronounce thf m a marvel of the age, 
for efficiency and durability, doing that which no steel 
tool can do. After turnlngf he Rolls, when inspected by 
a microscope, there is no perceptible wear. They are 
now extensivelyused in Rolling and Paper Mills, both 
in this country and in Europe. Send stamp for circular 
to JOHN DICKINSON, G4 Nassau Street, New York. 




Bolt Cutting Machinery 

MAITTTFACTURSRS, 

Howard Iron Works, Buffalo, N. Y. 



^HEQBDWTCHGtiE 



PEARSON'S PATENT ROOFING COMPOSITION 

Consists of cloth and paint composition only. The best 
yet discovered for any kind of a roof. Exclusive shop 
or royalty rights for sale. Send for references, samples, 
circulars, free. C. F. PEARSON, Portland, Oregon. 




New and Valuable Oil?r for ! 



Pulleys. 



Its use on Loose Pulleys will prove 
it to be efficient, keeping the pulley 
oiled from three to four weeks with 
one filling. Price from 25c. to 75c. 
each. Samplesentby mail on receipt 
of price. Give diameter and speed 
of pulley. Send for catalogue, etc. 
Van Drziw & Tift, Cincinnati, O. 

Mention this paper. 



Stevens' Roller Mills, 

FOR 

GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 
THE JOHN T. NOVlt MFG. CO., Buffalo, N. Y. 




DR. SCOTT'S ELECTRIC HAIR BRUSH. 

An Honest Remedy 

PRESCRIBED AND USED BY OUR BEST PHYSICIANS. 

Which has won its way to Royal favor in England, been cordially indorsed by the Prince and 
OQ Princess of Wales, and written, upon by the Rt. Hon. W. E. Gladstone, is now brought to 
- ^-j the notice of the American Public. It cures by natural means, will always do good, never 
C/jf* harm, and is a remedy lasting for many years. It should be used daily In place of the 
Ik. "* X. ordinary Hair Brush. The Brush Handle is made of a new odorless composition re- 
sembling ebony, a combination of substances PRODUCING A PERMA- 
NENT ELECTRO-MAGNETIC CURRENT WHICH ACTS IMME- 
DIATELY UPON THE HAIR GLANDS AND FOLLICLES. This 
power can always be tested by a silver compass which accompanies each Brush. 

Not a "Wire Brush 



But Pure Bristles. 



IT IS WARRANTED TO CURE 

Nervous Headache in 5 minutes ! Bilious 
Headache in 5 minutes! Neuralgia In 5 
minutes! Dandruff and Diseases of the 
Scalp! Prevent Falling Hair and Bald- 
Promptly Arrest Premature Cray- 
ness! Make the Hair grow Long and 
Glossy! The continued use of Pills, etc., 
works Irreparable Injury. Ask any Physi- 
cian. 




[From 

Rev. Dr. 
Bridgem n.] 

Brooklyn, 



Will positively produce 
a rapid growth of hair 
on bald heads, where the 
glands and follicles are 
not totally destroyed. 



Gents: Ihaveneverbefore 
given a testimonial, but am 
willing to encourage the use 
of an nonest remeiy. I am so 

S leased withyo ur Hair Brush that I 
eem it my duty to write you recom- 
mending it most cordially. My hair, .< 
about a year since, commenced fall- 
ing out, and I was rapidly becoming bald; 
but since using the Brush a thick growth of 
hair has made its appearance, quite equal to that 
which I had previous to. its falling out. I have tried 
other remedies, but with no success. After this remark- 
able result I purchased one for my wife, who has been a 
great sufferer from headache, and she finds It a prompt ard 
infallible remedy. A. C. Bridgeman,D.D/' 



}d^ Proprietors i The Pall Mall Electric Asso- 
&A elation of London. 

Q flew York Branch : 842 Broadway. 

V** , , Saratoga. 

^ "I cheerfully testify to the merits of Dr. 

VC Scott's Electric Hair Brush. It cures 

°X) i > my headaches within a few min- 

Gr utGS - It is an excellent Hair 

™ — j Brush, well worth the price, 

Of *, aside from its curative 

•*" - powers." 

Jas. R. Chapman, 
Mayor. 



ALL DEALERS WILL REFUND THE PRICE 
IF NOT AS REPRESENTED. 



Many thousand similar Testimonials can he seen at our office. 



Ask for DR. SCOTT'S. 
TAKE NO OTHER. See 

that name Is on the 
box. Avoid those WIRE 
Brushes which Injure 
the Scalp and promote 
Baldness. 



A BEAUTIFUL BRUSH, iJffiHHi* 

We will send it on trial, postpaid, on receipt of$3.00, which will 
be returned if not as represented. 

Inclose 10 cents extra and we guarantee safe delivery into your hands; or will send it 
by express, C. O.D., at your expense, with privilegeor opening and examining. Uut ex 
pressage adds considerably to your cost. Or request your nearestDruggist or Fancy Store 
to obtain one for you, and be sure Dr. Scott's name is on the Box. 

MONEY RETURNED IF NOT AS REPRESENTED. 



I Mention this Paper. 

As soon as you receive the Brush, if not well satisfied with your bargain, write us, and we will return the money. What can be fairer?^ 
A Brush has been placed in the hands of the Mayor and Postmaster of New York, as a guarantee of good faith.' 
. Remittances should be made payable to GEO. A. SCOTT, 84-3 Broadway, New York. They can be made In Checks, Drafts Post' 
I Office Orders, Currency, or Stamps. Libera J, Discount to the Trade. Agents Wanted in every Town, 

Send for a Circular of Dr. Scott's Electric Flesh Brush and Electric Corsets, for Ladies and Gents, 



Engineering, Physics, Chemistry. 

SWARTHMORE COLLEGE. 

Thorough courses of study in new buildings, erected for 
the purpose, with fully equipped workshops, laboratories, 
lecture and draughting rooms, each planned with special 
reference to its intended use. Latest and best appara- 
tus, machinery, too Is, etc. Experienced and painstaking 
instructors. Usual degrees. Also Classical and Literary 
courses of study and a course for Teachers. Ten miles 
from Philadelphia by rail. Charges moderate. Care of 
Friends. For full particulars, address any of the Pro- 
fessors, or Edward H. Magtll, A.M., 1 resident, 

SWAKTHMORB COLLEGE, SWARTHMORE, Pa. 



SIBLEY COLLEGE OF MECHANIC ARTS. 

COUNELL UNIVERSITY, 

Entrance examinations will be held June 12 and Sept. 11, 
1882. Forthe Registerand Catalogue just issued contain- 
ing reorganized courses of instruction. Scientific and 
Practical, including Draughting, Machine Construction, 
General Shop Work, etc., apply to the 
President op Cornell University, Ithaca. N. Y. 



KORTING UNIVERSAL 
INJECTOR 



DOUBLE TUBE. 



FOR BOILER FEEDING. 
Operated by one handle. 

WILL LIFT HOT WATER. 

POSITIVE ACTION GUARANTEED UNDER 
y S IP ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




PHILADA., 12TH & THOMPSON STS. 
BOSTON, 7 OLIVER ST. 
AUGUSTA, GA., 1026 FENWICK ST. 
DENVER, COL., 194 FIFTEENTH ST. 
RICHMOND, VA., 1419 MAIN ST. 



NEW VORK, 109 LIBERTY ST. 
CHICAGO, 84 MARKET ST. 
ST. LOUIS, MO., 709 MARKET ST. 
SAN FRANCISCO, 2 CALIFORNIA 8T. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W.B.FRANKLIN J. Pres't. J. E ALLEN, Pres't. 
J. II. PIERCE, Sec'y. 

COLUMBIA BICYCLE 

Is what every troy wants an* 
what every man ought to have. 
Send 3c. stamp for illustrated 
catalogue, with price lists and full 
information. 

THE POPE M'F'G CO., 

597 Washington St., Boston, Mass. 




PWOHHS' 
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LiOUID PAINTS 

ASBESTOS ROOFING. 

ASBESTOS BOILER COVERINGS, 
ASBESTOS LINING FELT, 

ASBESTOS STEAM PACKING, 
ASBESTOS WICK PACKING, 
ASBESTOS FLAT P\CKING, 
ASBESTOS MILLBOARD, 
ASBESTOS GASKETS, 

ASBESTOS SHEA THINGS, 

COATINGS, CEMENTS, Etc. 

Desoriptive price lists and samples sent free. 

H. W. JOHNS M'F'C CO., 

87 Maiden Lane, New York. 



WifiEMPE 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
er Trenton, N. J ., or 117 Liberty Street, New York. 

\v heels and Rope for conveying power long distances. 
Send for circular. 



Double Screw Parallel, Leg Vises. 

Made and WARRANTED stronger than any other Vise 
by FISHEU tfc NOIMMS only, Trenton, N.J. 



ROOFING. 

For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and sara pies free. 
Agents Wanted. T. NEW, 32 John Street, New York. 



The " MONITOR." 

A NEW LIFTING AND NON- 
LIFTING INJECTOR. 



Best BoilerFeeder 

. in the world. 

Greatest Range 

yet obtained. Does 

not Break under 

SuddenChanges of 

Steam Pressure. 

Also Patent 

EJECTORS 

OB 

Water Elevators, 

For Conveying 
Water and Liquid. 
Patent Oiler*, Lu- 
bricators, etc. 

Send for catalogue. 92 & 94 Liberty St., New York. 

"LAFARGE" PORTLAND CEMENT. 
"BURHA1VI" English l'OHTLAKD CEMENT. 
"KEENK" CEMENT (Coarse and Superfine). 

These celebrated makes of imported cements for sale 
by JAMBS BRAND, 85 Beekman St., New York. 




PirpnmotCPC For. showing heat of 
Sr yl OmtSIiCX », ovens. Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, etc. 

HMNBY W. BULKLBY, Sole Manufacturer, 

U9 Broadway, New York. 



ROCK DRILLS & AIR COMPRESSORS. 

a INCERS0LL ROCK DRILL CO., 

1 PARK PLACE NEW YCRK. 



PRINTING INKS. 

THE "Scientific American " is printed with OHAS. 
ENF.U JOHNSON & CO.'S LNK. Tenth and Lom- 
bard Ste. Philadelphia, and 59 Gold St., New York. ' 



© 1882 SCIENTIFIC AMERICAN, INC 



